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INOACHUTEJIBHAS 3AIINCKA

Kypc ¢usuxu — cucremooOpasyronuii 1isl €CTECTBEHHO-HAyUHBIX YUYEOHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHE 3aKOHBI JIeXkKaT B
OCHOBE TPOIIECCOB U SBJICHHUM, N3y4aeMbIX XUMHEH, Onooruei, actpoHoMueit u gusnueckoii reorpadueit. @u3uKa — 3T0 MPEaIMET, KOTOPBIN
HE TOJIbKO BHOCHT OCHOBHOM BKJIaJl B €CTECTBEHHO-HAyUHYIO KapTHHY MMpa, HO M IPEJOCTaBIIsAeT Haubosiee scHble 00pa3libl NPUMEHEHHUs
HAY4YHOTO METO/Ia MO3HaHUs, T. €. CIIoco0a MoMydyeHHus JOCTOBEPHBIX 3HaHWU O mMupe. Hakonern, ¢usuka — 310 mpeamer, KOTOPbIA HapsIy ¢
JIPYTUMH €CTECTBEHHO-HAYUYHBIMU MpPEAMETaMM JOJKEH JaTh 00y4arolUMCs IPECTaBIeHHEe 00 yBIEKAaTeIbHOCTH HAyYHOI'O MCCIIEJOBAHUS U
CaMOCTOSITEJIbHOTO OTKPBITHSI HOBOT'O 3HAHMUSI.

OpHa M3 rnaBHBIX 33734 (PU3MYECKOro 0Opa3oBaHUs B CTPYKType o0Iero oOpa3oBaHUs COCTOMT B (DOPMUPOBAHMM €CTECTBEHHO-
HAay4YHOM TIPaMOTHOCTM M HUHTEpeca K HayKe Yy OCHOBHOW Macchl OOydaroluxXcsl, KOTOpble B JajbHeilieM OyIyT 3aHATbl B CaMBbIX
pa3Ho-00pa3HbIX cdepax aesreabHocTH. Ho He MeHee BayKHOM 3a7aueil sBseTcs BbISIBIEHUE U MTOJrOTOBKA TAJIAHTIIMBBIX MOJIOABIX JIFOJIEH IS
MPOJOIDKEHHST 00pa30BaHus M JalbHEHIIeH MpoecCHOHANBHON NeATEIFHOCTH B O0JIACTH €CTECTBEHHO-HAYYHBIX HCCIEIOBAaHUN M CO3TaHUU
HOBBIX TexHonorui. CoriacHo NPUHATOMY B MEXAYHApOJIHOM COOOILECTBE ompeneneHuto, «EcrecTBeHHO-Hay4yHas IpaMOTHOCTb — 3TO
CTIIOCOOHOCTH YEJIOBEKA 3aHMMATh aKTUBHYIO TPAXIAHCKYIO MO3UIMIO 0 OOIIECTBEHHO 3HAYMMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMHU
HayKaMH, U €ro FOTOBHOCTb HMHTEPECOBATHCS €CTECTBEHHO-HAyYHBIMM MIesIMU. HaydyHO IpaMOTHBIM YEJIOBEK CTPEMMTCS y4acTBOBAaTb B
apryMEHTHPOBAHHOM OOCYXXICHHH TPOOJIEM, OTHOCSAIIMXCS K €CTECTBEHHBIM HAyKaM M TEXHOJIOTHSM, YTO TPeOyeT OT HEro CJeIyrOIIuX
KOMIIETEHTHOCTEM:

HAy4HO OOBSICHSTH SBJIEHUS, OLIEHUBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOT'O UCCIIeI0BaHus,

MHTEPIPETUPOBATH JTaHHBIE U UCIIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA AJIS IIOJyYEHUS BBIBOJOB.

N3yuenne pusnku ciocoOHO BHECTH pelIaloninii BKIaa B (POPMUPOBAHUE €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYarOIIHUXCsl.

Ienun usyvenus yueoHoro npeamera «Pusuka»

[lenu u3yuenust pU3NKK Ha ypOBHE OCHOBHOI'O o0IIero o0pa3oBaHus omnpeseneHsl B KoHuenuy npenogaBanus yuyeOHOro mpeamera
«®u3uka» B 00pa3zoBaTelbHbIX opraHuzanusax Poccuiickoil ®enepanuu, peaan3yrolIMX OCHOBHbIE OOIIE00pa30BaTEIbHBIE MPOrPaMMBI,
yTBepkIEHHOI pemenreM Komerun Munncrepcrsa npocenienus Poccuiickoii @eneparum, npotokos ot 3 aexadpst 2019 r. Ne I1K-4BH.

Henu nzyueHus: Gpu3nku:

npruoOpeTeHne HHTepeca U CTpeMIICHHs 00yJalOIINXCsl K HAyYHOMY M3yUYEHHIO TPUPO/Ibl, PA3BUTHE UX WHTEIUIEKTYalIbHBIX U
TBOPUYECKUX CIIOCOOHOCTENH;

pa3BUTHE MPEICTABICHUN O HAYYHOM METO/I€ MO3HAHMS U (POPMHUPOBAHNE HCCIIEIOBATEIBCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBICHUSM;

(dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHMSI KaK pe3yJIbTaTa U3yUYeHHs] OCHOB CTPOEHHUSI MaTepuu U QyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dbopMHpOBaHUE MPEACTABICHUHN O PO (PU3UKH JUTS Pa3BUTHSL JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TIPEICTABICHUN O BO3MOXHBIX chepax Oyayiiel mpoecCHOHATBHON e TeTbHOCTH, CBI3aHHOM ¢ (DM3UKOM, MOJTOTOBKA K
JanbHeleMy 00y4eHHIO B TOM HaIlPaBICHUH.

JlocTukeHue 3TUX 1ejle Ha ypOBHE OCHOBHOI'O OOIIEro 00pa30BaHUs 00€CTIeYMBACTCS PEIICHUEM CIIEeIYIOIINX 3a1a4:

npuoOpeTeHne 3HaHU# O IUCKPETHOM CTPOSHMH BEIECTBA, O MEXAHUYECKUX, TEIIOBBIX, DIEKTPUYECKHX, MArHUTHBIX U KBAHTOBBIX



SIBJICHUSX;
npuoOpeTeHNne YMEHUN OMUCHIBATh U OOBSACHATH (PU3NUYECKUE SIBICHUS C UCTIOIH30BAHNEM ITOyYECHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEUICHUS MPOCTEHIINX PACUETHBIX 3a/]1a4 C UCIIOJIb30BaHUEM (DU3UUECKUX MOJIEINICH, TBOPYECKUX U MPAKTHKO-
OpPHEHTUPOBAHHBIX 3371ay;

pa3BUTHE yMEHHI HAOIIOAAaTh IPHUPOIHBIC SBICHHS U BBIIOJIHATH OIBITHL, JAOOpaTOPHBIC PAOOTHI M SKCIIEPUMEHTAIBHBIC HCCIICTOBAHUS
C UCIIOJIb30BaHUEM H3MEPUTEIBHBIX TPHOOPOB;

OCBOeHHE NPUEMOB paboThI ¢ HH(pOPMALUel HU3MIECKOTO COePIKaHMsI, BKII0Yasi HHPOPMAIHIO O COBPEMEHHBIX JTOCTIKEHUSAX
(bu3MKK; aHATTN3 ¥ KPUTHYECKOE OLICHUBAHNE HH(DOPMAIIH;

3HAKOMCTBO cO cepamu IpoecCHOHATBHOM AeITeIbHOCTH, CBI3aHHBIMU C (PU3NKOM, 1 COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMH
Ha IOCTHKECHUAX (pU3HUecKor HayKH.

Ha ocHoBe m3yueHus marepuana Kypca (U3MKM NpOAOJDKaTh pa3BuBaTh y yuamuxca ¢ HOJIA MbicnuTenbHble omepanuu, Ipu
M3yYeHUHN (PU3MYECKUX 3aKOHOB, TEOPHIA; 0Opa3HOTO, JIOTUYECKOTOMBIIIICHHS, IPH PEIICHUH 3a/1a4; Pa3JIMYHbIC BBl MaMSATH ¥ BHUMaHUS,
IpU U3YYEHUH HAYYHOW AEATENBHOCTH YYEHBIX; (OPMHUPOBATH HAYYHYIO pedb, C MPUMEHEHHEM (M3MUECKON TEPMUHOJIOTHH Ha BCEX dTarax
O00y4YeHHS W OCYHIECTBIISITH KOPPEKIHUIO ABHTATEIbHBIX HAPYIICHWH NpPU BBIMOJHEHUH MPAKTHUYECKUX 3aJaHUi WM JTAOOpaTOPHBIX padoT.
MakcumanbHO CBSI3BIBAaTh MPHOOpETacMble 3HAHUS C TIPAKTHYECKOM ESITENbHOCTHIO M ITOBCEAHEBHOM JKU3HBIO YUaIINXCsl, pa3BUBATh y4eOHYIO
MOTHBAIUIO K TIO3HABATEILHON I€ATEIIEHOCTH.

IMpuHOMOBI M OAXO0AbI K Peain3alii aJaNTHPOBAHHOI MPOrpaMMbl

Hunamuunocme gocnpusmus yuebHoeo mamepuana. Ilpennonaraer UCHOIb30BaHUE 3aJaHUN MO CTEMEHH HapacTalolled TPYIHOCTH.
Crnenyer momOupaTh 3afaHus, MPH BBITOJHEHWH KOTOPBIX HCIIONB3YIOTCS ICWCTBUS PA3IMYHBIX AHAIHM3aTOPOB: CIYXOBOTO, 3PUTEIHHOTO,
KHHECTETUYECKOT 0.

Ipunyun npooyxmuenoti oopabomxu ungopmayuu. B 1iensx mydmiero ycBoeHus rpeaMera, padodasi mporpaMma COCTaBIISE€TCS TaKUM
0o0pa3oM, 4T0Obl UMETh BO3MOXKHOCTh YBEJIWYHMTh KOJMUYECTBO YacOB 10 BCEM TeMaM, MCKIIOYMTh HEe0oOsA3aTelbHblEe TEMbI, COKPaTUB 00beM
TEOPETHYECKOTO MaTepHaia, COXpaHUB MPH ATOM KaK MUHUMYM 0a30BBIi YPOBEHH MOATOTOBKH O0YYArOMIUXCS. Y IEIUTH OOJbIlIee BHUMaHUE
HarJsIHO-3MIMPUYECKON JeqaTeNnbHOCTH. TeopHst MOXeT Hu3yudaTbcs Oe3 BbIBOAA CIIOXKHBIX (opmyin. 3anauu, TpeOyromue MpUMEHEHHs
CIIO’)KHBIX MaTEMAaTUYECKUX BBIYMCICHUN M (HOPMYJI, pemaroTcs B Kjacce ¢ MOMOIIBI0 yuuTens. B yueOHbIH mporecc He0OX0IUMO BKITFOYATh
3aJjaHus, TPeIIoJaraloe caMoCTOATENbHYI0 00paboTKy HMH(pOpMAlMM OOYYalOIIUMHCS C HCIIOJIb30BAaHHEM JIO3UPOBAHHOM MOATAITHON
nomomu nexarora. IlpeaBapurenbHo yuuTenb oOydaer pabortaTh ¢ mHOpMaiumed mo obpasily, anropuTtMmy, BompocaMm. OOydaroruiics
OCYILECTBIISIET MEPEHOC MTOKA3aHHOTO cr1ocoba 00paboTku HHPOPMALIUK Ha CBOE MHAWBUIYAIbHOE 33 JaHHeE.

Ipunyun  unousudyanvno-oughghepenyuposannoco nooxooa. Ilpu peanusanuu amganTUPOBAHHON TMpOrpaMMbl  HEOOXOIMMO
UCMOJb30BaTh MU GEPEHIIMPOBAHHBIA MOAX0] K KaXJIoMy oOydarolieMy corjacHo ero auarHo3a u pexkomenpanuii [IMIIK. B mpormecce
oOy4eHHs, YUUTENIb YUYUTHIBAET TaKHM€ OCOOCHHOCTH OOydYarollerocs, Kak pa3BUTHE JBUTATEIbHOW cdepbl, HapylleHHe OOIIel MOTOPHKHU
(oOmiast HampsHKEHHOCTh WIIM BSJIOCTb, HETOYHOCTH JBIDKEHWM, Mapaluyd, Mape3bl, HAJUYUE WX OCTATOYHBIX SIBJICHMI); OCOOCHHOCTU
paboTocnocoOHOCTH (YTOMIIIEMOCTh, UCTOIIAEMOCTb, PACCESIHHOCTD, MPECHIIIaeMOCTh, YCUIYUBOCTh, TEMIT paOOThI; YBEIMUEHUE KOJINYECTBA
OmMOOK K KOHIy YpPOKa WM INpPH OJAHOOOPA3HBIX BHUAAX NEATEIbHOCTH). TOHKHE ABMKEHMs MalbLIEB HEPA3BUTHI MPAKTHYECKH Y BCEX
oOyuatomuxcs. [loaToMy mepen yuuTeneM CTOUT 3ajadya COBEPUICHCTBOBAHMS JBM)KEHUH W CEHCOPHOTO Pa3BUTHUSI MPU BHINOJHEHUH
MPAKTUYECKUX U J1abopaTopHbIX paboT. Ilpu HepocTaTouHOM pa3BUTHHM YCTHOH pedH, TyrOyXOCTH IPH MPOBEACHUU TEKYIIETO M UTOTOBOTO
KOHTPOJISI UCTIONIB3YET METOIbI, 00JIeryaronue JOCTHKEHUS MOJ0KUTEIBHOTO pe3yibTaTa U He TPAaBMUPYIOILIYIO IICUXUKY 00YYaroIIHXCs.

Ipunyun momusayuu Kk yuyenuro. DTOT NPHUHINN IOAPA3yMEBAET, YTO KaXKOIOe y4ueOHOE 3aJaHHe OOJDKHO OBITh YETKHUM, T.€.



00yYaroIuiCs TOJHKEH TOYHO 3HATh, YTO HANIO CAEJATh JUIS MOJyYeHUs pe3yibTara. Y 00ydaromerocsi B ciiydae 3aTpyJHEHHS JOJDKHA OBITh
BO3MOYXHOCTh BOCIIOJIH30BAThCSI OMOPOH 1O 00pa3Ily, IO alropuTMy (3a0bLT - MOBTOPIO - BCTIOMHIO - CHIEJAK0).
OHUM U3 yTeH MOBBIIICHUS] MOTHBAIMU ¥ 3()()EKTUBHOCTH YUSOHOH JEATEIILHOCTH SIBJISICTCS BKIIFOUCHHE yUaluXcs B y4eOHO-

HCCIIEIOBATENBCKYIO U IPOCKTHYIO AEATEIIEHOCTh, KOTOPasi UMEET CIIEIYIONUe OCOOCHHOCTH:

ENTU ¥ 33]1a91 3TUX BHJIOB JCSITEIBHOCTH yUAIIUXCsl ONPENENSIOTCS KaK UX THYHOCTHBIMU MOTHBAMH, TaK U COIMAIbHBIMU. JTO
O3Ha4acT, 4YTO Takasd ACATCIbHOCTh A0JIXKHA OBITH HarrpaBJICHa HC TOJILKO Ha MNOBBIICHUC KOMIICTCHTHOCTH ITIOAPOCTKOB B HpeﬂMeTHOﬁ oOactu
OTIpEJICJICHHBIX YYeOHBIX AUCIUILUINH, HE TOJIBKO Ha Pa3BUTHE UX CIIOCOOHOCTEH, HO ¥ Ha CO3JIaHKME MPOAYKTa, UMEIOIIETO 3HAYUMOCTD JIJIS
ApyTux;

y4eOHO-HUCCIIEIOBATENIbCKAS U MIPOCKTHAS ICATEIILHOCTD JIOJDKHA OBITh OPraHM30BaHa TAKUM 00pa30M, YTOOBI yYaIHecss CMOTIIN
peain30BaTh CBOM MOTPEOHOCTH B OOMICHUH C OJTHOKIACCHUKAMHU, YIUTEISIMU | T. JI. CTPOs pa3IMyHOro poJia OTHOIICHHUS B XOJIe
IeJICHAIPABJICHHOM, TTIOUCKOBOM, TBOPYECKON M MPOAYKTUBHOW JCATEIBHOCTH, YUaIIHeCs: OBJIAIEBAlOT HOPMAMHU B3aUMOOTHOIIICHUH ¢
Pa3HbIMHU JIIOAbBMHU, YMCHUSAMHU IIEPCXOANUTE OT OJJHOTO BUJA O6HICHI/I$[ K Jpyromy, HpI/IO6peTaIOT HaBBbIKH1 I/IHIII/IBI/IIIyaJH)HOI\/JI CaMOCTOSTEILHOU
paboThI U COTPYAHUYECTBA B KOJUICKTUBE;

OpraHu3aIys y4eOHO-HCCIIe0BATEIbCKUX U MTPOSKTHBIX PAab0T 00yJaronmxcsi 00eCreunBaeT COUYeTaHNE PA3TUIHBIX BUIOB
M03HABATEIBHOM JIESATEILHOCTH. B 3TUX BHIaX ACATEIBHOCTH MOTYT ObITh BOCTPEOOBaHBI IPAKTUYECCKH JIFOOBIE CTOCOOHOCTH TMOAPOCTKOB,
PCAIM30BaHbl JIMYHBIC ITPUCTPACTUA K TOMY HUJIM MHOMY BHUAY ACATCIBHOCTH.

XapakTepucTuKa 0co0bIX 00pa3oBaTeIbHBIX OTPEOHOCTE

HENPEPHIBHOCTh KOPPEKLIMOHHO-Pa3BUBAIOIIETO MPOIIecca, peaIu3yeMoro Kak yepes cojepxanue o0pa3oBaTebHbIX 00JacTel, Tak
U B IIPOLIECCE UHIUBUIYaTbHOU pabOThI;

BBEJICHUE B CO/IEp)KaHUE 00yUEHUs CIIeUANIbHBIX pa3felioB, He MPUCYTCTBYIOMUX B [IporpamMmme HOpMallbHO pa3BUBAIOIINMCS
CBEPCTHUKAM;

UCIIOJIb30BaHUE CIIEIMATIbHBIX METOOB, IPUEMOB U CPEJICTB 00y4EHUs (B TOM YHCIIE CHEIMATM3UPOBAHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUI), 00ecneunBarOINX peaTn3aluio 00ydyeHus;

UHIMBUyanu3anus o0ydeHus TpedyeTcs B O0IbIICH CTeNeHH, YeM JUIsi HOpMaTUBHO pa3BUBAIOLIET0cs 00yJaroIerocs;

HE00XO0JMMO HCII0JIb30BAHKE OTIOP € AeTanu3anuei B GopMe alrOPUTMOB sl KOHKPETU3ALUU AEUCTBUM MTPU CaMOCTOSTENbHON
pabote, obecrieueHrne 0co0oi MPOCTPAaHCTBEHHON M BPEMEHHOM OpraHu3aliii 00pa3oBaTeIbHOM CpeIbl.

CIenragIbHOE O0YUYCHHE «IIEPEHOCY» CPOPMHUPOBAHHBIX 3HAHUN U YMEHHI B HOBBIE CUTyaIlMH B3aUMOJICUCTBUS C
JNENCTBUTEIILHOCTBIO;



creluagbHas MOMOIIb B pa3BUTUU BO3MOXKHOCTEH BepOalibHOI 1 HeBepOaTbHOM KOMMYHHUKAIIMU HA YPOKaX (PU3UKHU.
COJAEPKAHUE YYEBHOI'O ITIPEIMETA «®U3UKA»

7 Kknacc (68 uacos, 2 uaca 6 neoenio)

Pasnea 1. ®usuka u e€ posib B NIO3HAHMHN OKPY KAIOIIEro MUpa

®du3uka — HayKa 0 IpUPOJIE, U3ydyaeT (PU3NUECKHe SIBIICHUS: MEXaHUYECKUE, TEIJIOBbIE, DJIEKTPUUECKIE, MATHUTHBIE, CBETOBBIE,
3BYKOBbl€. DU3HUECKHE BEITUUNHBI.

Wzmepenne gusndeckux BeanunH. Ousndeckue npubdopsl. [lorpenHocts n3mepenuii. MexayHapoaHas cUCTeMa eAMHHII.

Kak ¢usuka m npyrue ecrecTBEHHbIE HAyKH W3ydalOT NMPHUpoay. EcTecTBEeHHOHAy4HBIM METOZ MO3HAHWsS: HaOIIO/IEeHUE, TTOCTAaHOBKA
Hay4yHOI'O BOINpOCA, BBIJBM)KEHUE THUIIOTE3, SKCHEPUMEHT I10 IPOBEpKE TIMIIOTE3, OObsACHEHHE HabmogaeMoro sBieHus. OmnucaHue
(U3NIECKUX SIBIICHUH C TIOMOIIBIO MOAECTICH.

JdeMoHcTpanun

1. MexaHuueckue, TEII0BbIE, JEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnueckue Tpudopsl U MPOLEAypa MPSMBIX U3MEPEHU aHATOTOBBIM M IU(PPOBBIM MPHOOPOM.

JlabGopaTopHbie padoThI U ONBITHI

1. Onpenenenue LEeHbl JeeHUs IIKaIbl U3MEPUTEIBHOIO pHoopa.

2. U3mepeHue pacCTOSHUM.

3. U3mepenne 00bEMa KUIKOCTH U TBEPAOTO TEA.

4. OnpeneneHue pa3MepoB MaJIbIX Tell.

5. 3Mmepenue TeMiieparypsl IpyA MOMOLIH KUIKOCTHOIO TEPMOMETPA U JaTYMKa TEMIIEPATYPBbI.

6. [IpoBeneHue ucciae0BaHus O MPOBEPKE TMITOTE3bI: NATbHOCTh MOJETA IApUKa, MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIE, YEM

OoJblIIe BBICOTA ITyCKa

Pasnen 2. [leppoHavyanbHble CBeJ¢HHA O CTPOCHHMH BelIeCTBA
CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. OIBITHI, JOKa3bIBAIOIINE TUCKPETHOE CTPOeHHE BelecTBa. OMbITHI,
JIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHUE BEILIECTBA.
JIBmxeHue yactuil BeuiectBa. CBsi3b CKOPOCTH JABMKEHUS YacTHUIl ¢ TeMIiepaTypoid. bpoyHoBckoe nBuxenue, 1uddysusi.
B3anmozeiicTBre 4acTULl BELECTBA: IPUTSIKEHNE U OTTAJIKUBAHUE.
ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHE Ia30B, KUAKOCTEN U TBEPBIX (KpUCTAIMYECKUX ) Tel. B3auMOCBA3b MKy CBONCTBaAMU
BEIIIECTB B Pa3HBIX arperaTHbIX COCTOSHHUAX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.



B3anMoCBsI3b MEXKy CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUSIX U MX aTOMHOMOJICKYJISIpPHBIM cTpoeHueM. OCOOCHHOCTH
arperaTHhIX COCTOSHUHN BOJbl. OCOOEHHOCTH arperaTHbIX COCTOSHUMA BOJIBI.

JdemoHcTpauuu

1. HaGmotenne OpOyHOBCKOTO JIBHIKEHUSI.

2. Habmonenue muddysun.

3. HaGmoienue sBneHMiA, OObSICHSAIOMIMXCS MPUTHKECHUEM HIIM OTTAIKUBAaHUEM YaCTHI] BELIECTB.

JlaGoparopHbie padoThI M ONBITHI

1. Ouenka quamerpa aroMa METOAOM PsIIOB (C Ucmob3oBaHueM (hoTorpaduii).

2. OnbITH IO HAOJIFOICHUIO TEIIJIOBOTO PACIIUPEHUS ra30B.

3. OnbITHI IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJIIPHOTO TIPUTSDKEHUS

Paznen 3. /IBuskeHune U B3auMo/ieiicTBHeE TeJl

Mexanuueckoe nBuxkeHue. PaBHomepHoe U HepaBHOMepHOe JiBIKeHue. CkopocTh. CpenHsst CKOpoCTh NMPU HEPABHOMEPHOM JABH)KECHUU.
Pacuér mytu m Bpemenu nBuxkeHUs. PaBHOMepHoe M HepaBHOMepHoe ABukeHHE. CkopocTb. CpenHsisi CKOpPOCTb NpPU HEPABHOMEPHOM
IBUXKEHUH. Pacyér myTH v BpeMEeHH JBUKEHUS.

SIBnenue nHepuuu. 3aKoH HHEpLUUU. B3anmozeiicTBue Ten Kak IpUuYrMHa U3MEHEHUsI CKOPOCTH ABM)KEHUs Tesl. Macca kak mepa
uHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBs3b MJIOTHOCTH ¢ KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIeCTBa.

Cuna xak XxapakTepucTHKa B3auMmojelcTBus Ten. Cuna ynmpyroctd M 3akoH ['yka. V3mepeHue cuiibl ¢ MOMOLIBIO JMHAMOMETPA.
SIBnenue TAroteHus u cuia Tspkectu. Cuna tskectd Ha Apyrux miaaderax (MC). Bec tena. HeBecomocTs. CrioxkeHue cuil, HarpaBJIeHHBIX 110
oiHOM TIpsiMoii. PaBHoAelcTBYoMas cuit. Cuna TpeHus. TpeHue CKoJIbKeHUs U TpeHue mokosi. Tpenue B npupoje u texauke (MC).

JdemoncTpanuu

1. HabGmroienre MeXxaHu4eCcKOTO JBUKEHUS Tea.

2. 3mepeHune CKOpOCTH MPSIMOJIMHENHOTO IBUKECHMUSL.

3. HabmtoieHue siBleHUs HHEPLMH.

4. HaGnroieHue U3MEHEHUs! CKOPOCTH MTPU B3aUMOJICHCTBUN Tell.

5. CpaBHEHHE MacC IO B3aUMOICHCTBUIO TEI.

6. CiiosxeHue cuil, HalpaBJIEHHbBIX 110 OJHON MTPSIMOH.

JlaGopaTopHbie padoThI U ONBITHI

1. Onpenenenne CKOPOCTH PABHOMEPHOTO JBMKEHUS (IIapUKa B )KUIKOCTH, MOJIENHN AJIEKTPUYECKOT0 aBTOMOOWMIIA U T. 11.).

2. OnpeneneHue CpeTHe CKOPOCTH CKOJIBKEHHS OpyCKa WIIH IIapuKa M0 HAaKJIOHHOM ITOCKOCTH.

3. Onpenenenue MIOTHOCTU TBEPIOTO TeENA.

4. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (Aedopmanvin) IpyKUHBI OT MPUIIOKEHHOMN CHJIBL.



5. OHBITBI, ACMOHCTPHUPYIOIIHUE 3aBUCHUMOCTb CHJIbI TPECHHUA CKOJIBKCHHA OT BECA TCJIa U XapaKTepa COIMPHUKACAOIINUXCA HOBerHOCTeﬁ.

Pasznea 4. /laBjieHne TBEPABIX TeJl, dKMIKOCTEH U ra3oB

Hapnenne. CriocoObl yMEHBIIEHUS M YBEIMYCHHS TaBieHus. J[aBieHue raza. 3aBUCUMOCTh JaBICHHS ra3a oT 00bEMa, TeMIeparypsl.
[lepenaua naBiieHHsT TBEPABIMU TEJIaMU, KUIAKOCTAMHM M Tra3zamu. 3akoH [lackans. IIHeBmMarnueckue mamuvHbl. 3aBUCHUMOCTH JIABJICHMS
XKHUJIKOCTH OT TimyOunsl. ['unpocrarnyeckuii napagokc. CooOmiaronuecs cocynbl. [ napaBinuecKkiue MeXaHu3MBbl.

Atmochepa 3emsn u atmocdepHoe naBieHue. [IpuuuMHBI CylecTBOBaHHMS BO3AYyImIHON o0osoukn 3emu. OmnbiT Toppuuerim.
N3mepenue armoc(epHOTO NaBieHUs. 3aBUCHMOCTh aTMOC(HEPHOTO JABJICHUS OT BBICOTHI Haj ypoBHeM Mops. [Ipubopsl s m3MepeHus
aTMoc(epHOro JaBICHHUS.

JleiicTBHE XKUAKOCTHU U Ta3a Ha NOrpyXEHHOE B HUX Teno. BeiTankuparomas (apxumenona) cuia. 3akoH Apxumena. [lnaBanue Tei.
Bo3nyxomiaBanue.

JdemMoHcTpanuu

1. 3aBUCHMOCTD JaBJieHUs ra3a OT TEMIEPATYPBI.

. Ilepenava naBieHUs! )KUAKOCTBIO U Ta30M.

. CooOmtaroruecs coCy/Ibl.

. 'mppaBinnueckuii npecc.

. [IposiBnenue neicTBus aTMOCHEpHOTO JaBICHHUS.

. 3aBUCHUMOCTb BBITAQJIKHBAIOIIEH CHIIbI OT 00bEMA MOTPYKEHHOM YaCTH TeNa U TUIOTHOCTH KUJIKOCTH.

. PaBEHCTBO BBITAJIKMBAIOILIEH CUJIBI BECY BHITECHEHHOM KUAKOCTH.

. YciioBue m1aBaHus Te: MIaBaHUE WM TOTPYKEHHUE TeJ B 3aBUCUMOCTH OT COOTHOLIEHMSI IJIOTHOCTEN TeNa U )KUJIKOCTH.

JlabopaTopHbie padoThI U ONBITHI

1. UccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpyKEHHOMN B )KUJIKOCTh YaCTH Tea.

2. OnpeneneHue BhITAIKUBAIOIIECH CUITbI, IEHCTBYIOIIEH HA TEJIO0, MOTPYKEHHOE B JKUJIKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBITAIIKMBAIOLIEH CUJIBI, IEWCTBYIOLIEH HA TEJIO B )KUJKOCTH, OT MAaCChI Teja.

4. OnBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBHITAIKMBAIOIICH CHJIBI, IEUCTBYIOIIEH Ha TEJNO B )KUIKOCTH, OT 00bEMa MOTPYKEHHON B
KUJKOCTb YaCTH TeJa U OT IJIOTHOCTHU KHUJIKOCTH.

5. KoHcTpyupoBaHue apeomMeTpa Wi KOHCTPYUPOBaHHE JIOJKH U ONPEIEIIEHUE €€ IPy3010IbEMHOCTH.
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Pasnea 5. PaGora n MOIIHOCTB. JHeprus

Mexanundeckas pabora. MOIHOCTS.

[IpocTeie MeXaHU3MBI: pbIYar, OJI0K, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio paBHOBecus pbruara. [I[pumeHeHre mpaBuia paBHOBECHS pblyara K
0s10Ky. «30m0Toe npaBmio» mexanuku. KIIJ[ mpocteix Mmexanu3moB. [IpocTeie MEXaHU3MBI B OBITY M TEXHUKE.



Mexanandeckas OHCPIHUA. Kunernueckas uiioreHIuagIbHas SHEpPIus. HpeBpaH_[CHI/IeO,I[HOFOBI/II[a MCX&HI/IquKOfIBH@pl"HHBI[perfI. 3aKoH
COXPAHCHUS SHCPIrU B MCXaHHUKC.

JdemoHcTpauuu

[IpuMepsl IPOCTHIX MEXAaHU3MOB

JlaGoparopHblie padoThI M ONBITHI

1. Onpenenenrie pabOTHI CUIIBI TPEHUS IPU PABHOMEPHOM JABM)KCHHUHU TEJIA 10 TOPU30HTAITBHON MTOBEPXHOCTH.
2. UccnenoBaHue yCIIOBHI paBHOBECHS phluara.

3. Usmepenue KII/] HakIOHHOM MIOCKOCTH.

4. N3yuyeHne 3aK0OHa COXpaHEHHS] MEXaHUYECKON YHEPTHH.

8 knacc (68 uacos, 2 uaca 6 neoento)

Pazgen 6. TenuioBble siBJIeHUs

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETHUECKOW TEOPUH CTPOEHUS BellecTBa. Macca 1 pa3Mepbl aTOMOB U MOJIeKyJl. OIBITHI,
MOJITBEP K IAIOLIIE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOpHUH.

Mogenu TBEPIOTro, *HUAKOrOM ra3000pa3HOro cocrosHuil BemiectBa. Kpucrammmueckue u amopdusle Tena. OObsiCHEHHE CBOMCTB
ra3oB, JKUJKOCTEH M TBEPIBIX TEJ HAa OCHOBE IOJIOXKEHUH MOJIEKYJISIpHO-KUHETHUYeCKOol Teopun. CMadynBaHUE U KaNWJUISIPHBIE SBICHUS.
TemoBoe pacilIupeHue U CKaThe.

Temnepatypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTHIO TEIIOBOTO JIBUYKEHUS YaCTHULI.

Buytpennsis sHeprus CriocoObl U3MEHEHUs BHYTPEHHEH SHepIruu: Terjonepeaaya u copepiieHre padbotel. Buasl Tennonepeaaun:
TEIIONPOBOAHOCTh, KOHBEKIIHS, U3JIyYECHHUE.

KonnyectBo TemnoThl. YenpHas TEMIOEMKOCTh BellecTBa. TerIooOMeH M TEIJIOBOE paBHOBECHE. Y PaBHEHHUE TEIIOBOro OanaHca.
[InaBneHue u OTBepJeBaHUE KPUCTANIMYECKUX BEIIECTB. Y eibHas Terwiora miasieHus. [lapooOpa3zoBanue n koHzaeHcauus. Mcnapenue
(MC). Kunenue. YaenbHas TemoTa napooOpa3oBaHMs. 3aBUCHUMOCTb TEMIEpaTypbl KUIEHHs OT aTMOC(EpHOro JaBieHus. BrakHocTh
BO3/yXa.

DOHeprus TomMBa. Y aenabHas Temora cropanus. [puniuns! paboTs! Ternosix aurareneid. KI1J[ tenmnoBoro neuraresns. TemnnoBble
JBUTATE U 3a1uTa okpy-xatomeit cpeasl (MC). 3akoH coxpaHeHHUs U MPEeBpallleHusl SHEPTHH B TEIUI0BbIX Mpoueccax (MC).

JdemMoHcTpanuu

1. HabGmroenrne 6poyHOBCKOTO JBHYKEHUS

2. Habmronenue nud¢ysun

3. HabmroieHue siBleHU CMauuBaHUSI U KaUJUISIPHBIX SIBJICHUM

4. HaGmroieHue TEIIoBOro pacIupeHus Tell



5. I3MeHeHue naBieHus ra3a npu u3MEeHEeHNH 00bEMa U HarpeBaHUH WITH OXJIAXICHUN

6. IIpaBuiia u3MepeHMs TEMIIEPATYPbI

7. Bunpl Terionepeaayn

8. OxyaxieHue Mpu COBEPIICHUHN pabOThI

9. HarpeBanue npu coBepiieHHH paboThl BHEUTHUMHU CUJIAMH

10. CpaBHeHHUE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB

11. HaOmronenue kumeHus

12. HabmojeHre oCTOSIHCTBA TeMIIepaTyphl MPH IJIaBICHUH

13. Moaenu TEIUIOBEBIX ABUTATEIEH

JlabGopaTopHbie padoThI U ONBITHI

. OnBITHI O OOHAPYKEHUIO IEHCTBUS CUIJI MOJICKYJISIPHOTO TIPUTSKEHUS

. OnBITHI IO BBIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa

. OnBITHI 1O HAOIIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TE

. Onpezenenne naBieHus BO3Ayxa B OaJJIOHE IINPHUIIA

. OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JaBJICHUS BO3/IyXa OT €ro 00bEMa U HarpeBaHUs WM OXJIXKICHUS
. IIpoBepka runoTe3sl INHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOWKA )KUIKOCTH B TEPMOMETPUIECKOM TPYOKE OT TeMIepaTypbl
. Habmroienue n3MeHeHmns: BHyTpEHHEH SHEPruu Tela B pe3ysbTaTe TeIuIonepeau u padoThl BHEIIHUX CHIT

. UccnenoBanme sSBICHUS TEIJIOOOMEHA MTPH CMEIIMBAHUH XOJIOAHON U TOPSYEH BOIBI

9. OnpeneneHne KOIUYECTBA TEIUIOTHI, TOJyYEHHOTO BOJON MPHU TEIII000MEHE C HarpeThIM METANINYECKUM LIHIIMHAPOM
10. Onpenenenne yAenbHON TEMIOEMKOCTH BEIIECTBA

11. UccnenoBanue npouecca uCHapeHus

12. Onpenenenne OTHOCUTENbHOM BIQXKHOCTH BO3/1yXa

13. Onpenenenue yAenbHOW TEMJIOTHI IUIABJICHUS JIbJ1a
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Paspen 7. DiiekTpu4yecKHe M MATHUTHBIC SIBJICHHSA

Onektpuzanus Tel. [[Ba pona anexkTpudeckux 3apsaoB. BzanmoseiicTBrue 3apsokeHHBIX Tell. 3akoH KyoHa (3aBUCUMOCTh CHITBI
B3aMMOJENCTBYS 3apsKEHHBIX TENl OT BEITUYMHBI 3apsI0B M PACCTOSHUSA MEXY TEJIaMH).

OnexTpuueckoe nojie. Hanpspk€HHOCTD aekTpuyeckoro noss. [IpuHIun cynepno3uiuu 3JeKTpUUeckuX mojieil (Ha KaueCTBeHHOM
YpOBHE).

Hocurenu snekrpryeckux 3apsa10B. DIeMEHTapHbIN dneKkTpuyeckui 3apsa. Ctpoenue atoma. [I[poBOIHHMKY U AMDIIEKTPUKH. 3aKOH
COXPAaHEHHUs IEKTPUUECKOTO 3apsiza.



DNEeKTpUYECKUM TOK. Y CI0BUS CyIIECTBOBAHUS JIEKTPUUECKOTO TOKA. ICTOYHMKH MOCTOSTHHOTO TOKA. J[elCTBHS 3JIEKTPUUECKOr0 TOKA
(TemioBoOe, XUMHUECKOE, MArHUTHOE). DJIIEKTPUUECKUI TOK B )KHIKOCTSIX U ra3ax.

Onekrpuyeckas nenb. Cuia Toka. DIeKTprudeckoe HamnpsikeHrne. COpoTHBIIEHHE POBOAHUKA. Y ACIBHOE COMPOTUBIICHNE BELIECTBA.
3akon Oma miisg yuyactka uenu. [locnenoBarensHoe U mapauiesibHOe COeTMHEHUE MPOBOJHUKOB.

PaGota u MourHOCTh AneKkTpudeckoro Toka. 3akoH J[xoyns— JleHna. DnekTpuyeckue enu U NoTpeOUuTeH 3JIeKTPUIECKOil SHEPTUU B
obITy. KOopoTkoe 3ambikaHUeE.

[TocTostHHBIE MarHUTHI. B3anmoielicTBUE NOCTOSHHBIX MArHUTOB. MaruuTHoe mosie. MarHuTHOE noje 3eMJIu U €ro 3Ha4eHHe IS
Ku3HHU Ha 3emiie. OnbIT Dpcerena. MarHuTHOE 1oJIe SJIEKTPUYECKOro ToKa. [IpuMeHeHne aI1eKTpOMarHuToB B TeXHUKE. JleiicTBHEe MarHUTHOTO
MOJISI HA IPOBOJAHMK C TOKOM. DJIEKTPOJBUIaTeIb IOCTOSHHOIO TOKA. VICIIONb30BaHNE 3JIEKTPOIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA
TPaHCIIOPTE.

OmnpiTel Dapajnes. SBneHue sneKTpoMarHuTHON HHAyKuuu. [IpaBumo Jlenna. Dnexrporenepatop. CriocoObl MOTyUYEHUS dIEKTPHUECKON
SHEPTUU. DIIEKTPOCTAHIIMN HA BO3OOHOBIISIEMBIX HCTOUHUKAX SHEPTHH.

JdeMoHcTpanun

1. Dnextpuzanus Tein

2. JIBa pona 31€KTpUUYECKUX 3apsA0B U B3AUMOJICHCTBHE 3apsHKEHHBIX TeEll

3. YcTpoiicTBO U AeHCTBHE AIIEKTPOCKOIIA

4. DnexkTpocTaTuyecKast UHAYKIUS

5. 3aKOH COXpaHEHHUS JCKTPUIECKUX 3aps 0B

6. [IpOBOIHMKY U AUDIIEKTPUKHI

7. MonenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO OIS

8. cTOUHMKY TOCTOSIHHOTO TOKa

9. JleiicTBUSI 3JIEKTPUUECKOTO TOKA

10. DneKTpUYeCKHil TOK B )KHJIKOCTH

11. I'a30BBIi1 pa3psin

12. 3mepeHne cuilbl TOKa aMIepMETPOM

13. VI3MepeHue aIeKTpuYecKoro HalpsHpKeHHs BOJIbTMETPOM

14. PeocTaT 1 Mara3uH CONpOTUBIECHUI

15. B3auMopencTBrue MOCTOSTHHBIX MarHUTOB

16. MoaenvupoBaHue HEBO3MOKHOCTH pa3elICHUs MOJIOCOB MarHuTa

17. MonenupoBaHre MarHUTHBIX TOJIEN MOCTOSIHHBIX MarHUTOB

18. OmbIT Opcrena

19. MarauTHo€ 1osie Toka. DJIeKTPOMarHuT



20. JleiicTBME€ MAarHMTHOTO MOJISl HA MPOBOJIHUK C TOKOM

21.
22.
23.
24.
25.

DneKTpOoABUTaTEIb IOCTOSTHHOTO TOKA

HccnenoBanue sBIEHUS 3JIEKTPOMarHUTHON UHIYKIUN

OnsiTel Dapanes

3aBUCHUMOCTh HAIIPaBJICHHUS] UHAYKLIIMOHHOTO TOKA OT YCJIOBUH €ro BOSHUKHOBEHHUS
DneKTporeHepaTop NOCTOSIHHOIO TOKa

JlaGoparopHbie padoThI M ONBITHI

1. OnbITH IO HAOTIOACHUIO STCKTPU3ALNH TEJI MHIYKIHEH U PU CONMPUKOCHOBEHUN

2. UccnenoBanue 1eHCTBUS AJIEKTPUUYECKOTO OIS HA IPOBOJAHUKH U JTUIIIEKTPUKU

3. Coopka u npoBepka paboThl MEKTPUUECKOMN IEMU MTOCTOSIHHOTO TOKa

4. 3mepeHue U peryiupoBaHue CUJIbI TOKaA 5.

N3MepeHne u peryampoBaHue HAIPSAKEHUS

6. UccrnenoBanue 3aBUCMIMOCTH CHJIBI TOKa, HAYIIETO Yepe3 PE3UCTOpP, OT CONMPOTUBIICHUS PE3UCTOPA U HAMPSIKEHUS Ha PE3UCTOPE

7. OHI)ITBI, ACMOHCTPHUPYIOINIHUE 3aBUCUMOCTD 3JICKTPUUCCKOTO COITPOTUBIICHHUA ITPOBOJHUKA OT €T0 AJIMHBI, IIOIIAaAU MMOIICPEUYHOT O
CEUCHHUS U MaTepuaia

8. IlpoBepka npaBuia ci0KeHUs HAIPSHKEHUH TPU NOCIIEA0BaTENbHOM COEIUHEHUH JIBYX PE3UCTOPOB

9. [IpoBepka nmpaBuiia AJisi CHUIIBI TOKA MIPH MapalljIeIbHOM COSAMHEHUH PE3UCTOPOB

10.
11.
12.
13.
14.

15

Omnpenenenne paboOThI AIEKTPUYECKOTO TOKA, UIYILIETO YEPE3 PE3UCTOP

Onpenenenne MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE

HccenenoBanue 3aBUCMMOCTH CHIIBI TOKA, MAYIIETO Yepe3 JIAMIIOUKY, OT HaIIPSKEHUS HAa HEH
Onpenenenne KII/ narpeBarens

HccnenoBanne MarHUTHOTO B3aWMOJEHCTBHS IIOCTOSIHHBIX MarHUTOB

. I3yueHrie MarHuTHOTO MOJIst TOCTOSIHHBIX MarHUTOB MPU UX 00bEAMHEHUH U pa3/IeIeHUH
16.
17.
KaTyIIKe
18.
19.
20.
21.

HccnenoBanue neicTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY
OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTyIIKH C TOKOM M MarHWTa OT CHJIBI TOKA U HAaIIPABJIEHUS TOKA B

N3ydeHne neicTBUs MArHUTHOTO IIOJISL HAa IIPOBOJAHUK C TOKOM

KoncTpyupoBanue u usyueHue padoThl 3IEKTPOABUTATENS

N3mepenue KIIJ{ anexTpoaBurareabHON yCTaHOBKH

OMBITHI 110 UCCIIETOBAHUIO SIBJICHUS IEKTPOMATHUTHOM MHAYKIMU: NCCIIEN0BAHNE N3MEHEHNI 3HAYCHUS U HAIIPABJICHUS

HHAYKIOUOHHOI'O TOKA



9 knacc (68 uacos, 2 uaca 6 neoenio)

Pa3gen 8. Mexannueckue siBJeHHUS

Mexannueckoe aBumxkeHue. MatepuanbHas Touka. CucremMa orcuyéra. OTHOCHUTENBHOCTh MEXAHHYECKOTO IBUXKEHMs. PaBHOMepHOE
npsAIMOJIMHEHOE nBHKeHHe. HepaBHoMmepHOe mnpsMonuHeiiHoe aBuxkeHue. CpenHsis U MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM
JBUKECHUM.

Yckopenue. PaBHoyckopeHHOE NpsMonHeiiHOe nBkeHne. CBoOogHOE manenue. OnbiThl ["anuies.

PaBHOMepHOE 1BHKEeHME IO OKpy>kHOCTH. [lepron u yactora oOpamienus. JInuneitnas u yrinosas ckopoctu. LlenTpocTpemurensHoe
YCKOpEHHE.

IIepBebiit 3akoH Hprorona. Bropoi 3akon Hetorona. Tperuit 3akon Herorona. IIpuHumn cyneprno3unnuu cui.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHHUsI CKOJIbKEHHUSI, CUJIa TPEHUSI IOKOsI, IPYTUE BUIbI TPEHUS.

Cuia TSKECTH Y 3aKOH BCEeMUPHOTO TSATOTEHUs. Y CKOpeHue cBoOoHoro najaenus. Jpmwkenne mianet Bokpyr Connua (MC). [epBas
KOCMHUECKasi CKOpocTb. HeBecoMOCTh U meperpy3KkH.

PaBHOBecue marepuanbHON TOUKU. AOCONMIOTHO TBEPIOE Ten0. PaBHOBECHE TBEPAOIO Tela € 3aKPEIUIEHHOM OChIO BpalieHus. MOMeHT
cuibl. LleHTp TsoKecTH.

Nmmynse Tena. U3menenne umiynbsca. mmnyibe cuibl. 3aKOH coxpaHeHus: uMityibca. PeaktuBHoe nemxenue (MC).

Mexannyeckasi pabota U MOIIHOCTh. PaboTa cui TspkecTH, ynpyroctd, TpeHusi. CBs3b sHepruu U pabotsl. [loTeHnmansHas sHeprus
Tela, MOJHATOTOHAJ IMOBEPXHOCThIO 3eMiu. [loTeHnmanpHas sHeprus cxxarod npykuHbl. Kunetndeckas sHeprus. Teopema OKMHETHYECKOU
SHEPruu. 3aKOH COXPAaHEHUS MEXaHUYECKON DHEPTHH.

Hemoncmpayuu

1. HabnroneHne MexaHU4ecKoro ABMKEHHSI TeJla OTHOCUTENBLHO PAa3HbIX TeJl OTCUETA.

2. CpaBHeHue myTell U TpaeKTOPUI IBUKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTENILHO Pa3HbIX TeJl OTCUETA.

3. N3mepenne cKOpoCTH U YCKOPEHHS MPSMOJIMHEHHOTO IBUKEHUS.

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.

S. HaGntoneHue nBrkeHUs Tena 1o OKPYKHOCTH.

6. Habntoienne MexaHn4ecKkux sBJICHUH, MPOUCXOIALINX B cucTeMe oTcuéra « Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM
JIBM>KEHUHM OTHOCHUTEIBHO KaOWHEeTa (PU3UKH.

7. 3aBHUCHMOCTb YCKOPEHMS TeJIa OT MAacChl TeIa U IEUCTBYIOIIEN HAa HETO CHIIBI.

8. HabntoneHnue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TE.

9. N3meneHue Beca Tena Npyu yCKOPEHHOM JIBUKEHHH.

10.  Ilepenaya ummysbca IpU B3aUMOJICHCTBUN Tell.

11.  TIpeoGpa3oBaHus SHEPTUU IPU B3aUMOJCHCTBUU TEN.

12. CoxpaneHue uMIyjbca Ipu HEYIPYTrOM B3aMMO/ICHCTBHH.

13.  CoxpaHeHmne UMIyJIbca IPU aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBHN.

14.  HaGmoseHHe peakTUBHOTO JBM>KEHUS.



15.  CoxpaHeHue MeXaHUYECKOUW SHEPruu Npu CBOOOAHOM Ma/ICHUH.
16.  CoxpaHeHHE MEXaHUYECKOW SHEPTUU NpHU ABMKCHUHU Tella IO ACUCTBHEM MPYKUHBIL.
Jlabopamopnuvie pabomot u onvimul

1. KonctpynpoBanue Tpakra ajs pa3roHa U JajbHEHIIero paBHOMEPHOTO ABMKEHUS [IApUKa WIIH TEJICKKH.

2. OmnpeneneHne cpeiHel CKOPOCTH CKOJIBKEHHsI OpycKa MM JBU)KCHUS IApUKa 10 HAKIIOHHOH IJIOCKOCTH.

3. Omnpenenenne yCKOpeHUs Teja MpH PaBHOYCKOPEHHOM JBI)KEHHH 10 HAKJIOHHOW TTIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU TPU PaBHOYCKOPEHHOM JIBUYKCHUU 0€3 HaualbHOM CKOPOCTH.

5. [TpoBepKarumoTe3bl: eCIUIPHUPABHOYCKOPEHHOM JBH)KEHUN0E3 Ha4aIbHONHCKOPOCTHITYTH OTHOCSITCS KaKpsATHEUETHBIX YUCE, TO
COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHU OJTMHA-KOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOTO JIaBJICHHUS.

7. Onpenenenne KodpGUIIUESHTa TPEHHUS CKOIBKCHHUS.

8. Omnpenenenne XECTKOCTH MPYKUHBI.

9. Omnpenenenue padOThI CHIIBI TPEHUS IIPH PABHOMEPHOM JBH)KCHUH TEJa IO TOPU30HTAILHON TTOBEPXHOCTH.

10.  Ompenenenune pabOTHI CHIIBI YIIPYTOCTH MPH MOIBEME TPy3a C UCIOIB30BAaHUEM HETIOABHYKHOTO M MTOJIBUKHOTO OJIOKOB.

11.  M3yueHwue 3aKOHA COXPaHEHHS SHEPTHH.

Pa3zgen 9. Mexann4yeckue KoJe0aHUA M BOJIHBI
KonebatenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTHKHU KOJIeOaHUIl: Mepuol, 4acToTa, aMIUINTy1a. MaTeMaTu4ecKuil ¥ Mpy>KUHHBINA
MasTHUKH. [IpeBpalienre sHepruu npu kojaedaTeIbHOM JABHKEHHH.
3aryxaromue koneOanus. BeiHyk1eHHble konebanus. Pe3onaHc.
Mexannueckue BosaHbl. CBONCTBAa MEXaHNYECKUX BOJH. [IpoonbHbIE 1 nIoNIepeuHble BOIHBI. JJIMHA BOJIHBI M CKOPOCTH €€
pacnpocTpaHeHusi. MexaHn4ecKHe BOJIHbBI B TBEPIOM Tede, ceiicmuueckue BoiaHbl (MC).
3ByK. 'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. MH(pa3Byk U yIbTpa3ByK.
Hemoncmpayuu
Habnronenue koneOaHuil Tes moJ 1EHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmonienue xosnebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HabmtoneHne BBIHYKACHHBIX KoJeOaHUI U pe3oHaHca.
PacnipocTpanenre npoAoiabHBIX U MOMEPEYHBIX BOIH (Ha MOJIENHN).
HaGmntoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKYyCTHYECKUI PE30HAHC.
JIaﬁopamoprle padomout u onvimul
1. Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.
2. OmnpeneneHne 4acTOTHI ¥ EpHOAA KosleOaHU MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH NIepHoa KojJeOaHUi OIBEIEHHOTO K HUTH Tpy3a OT JIJTMHBI HUTH.

ogakrwdE



HccnenoBanue 3aBUCUMOCTH IIepUoAa KojeOaHUN Npy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.

[TpoBepka HE3aBUCUMOCTH IEPUOJIa KOJIeOaHU rpy3a, OIBEIICHHOTO K HUTH, OT MacChl rpy3a.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh IIepro/ia KoieOaHul Npy>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBIL.
W3mepenue yckopeHusi CBOOOIHOTO MaJCHuUs.

No ok

Pasznen 10. 3.]'[eKTp0MaFHI/ITHOC moJie " 3JICKTPOMAIrHUTHBIC BOJIHBI

:‘)HGKTpOMaFHI/ITHOC I10JIC. BHGKT]Z)OMaFHI/ITHBIC BosHbI. CBOMCTBA QJICKTPOMAriHMTHBIX BOJIH. IIkama OJICKTPOMArdHMuTHBIX BOJIH.
Hcnonns3oBanue SJICKTPOMArHMTHBIX BOJIH IJIA COTOBOM CBSI3H.

9HeKTp0MaFHI/ITHa${ IIpupoJa CBCTa. CKOpOCTL cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu
1. CBoOIACTBA 2JIEKTPOMArHUTHBIX BOJIH.
2. BomnnoBbie cBOMCTBA CBETA.

Jlabopamopnuvie pabomot u onvimul
1. 3y4yeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO TesieoHa.

IloBTOpHTE/ILHO-000011Ia10IIIHIT MOTYJ/Ib

[ToBTOpHTENEHO-0000IIAlONMK MOYJIb TPEIHA3HAYECH JUIi CUCTEMAaTH3alMH M OOOOLICHMS IMPEAMETHOTO COACP)KaHHS M OIbITA
JeSITeTbHOCTH, TIPUOOPETEHHOTO TPU U3YyUYSHHH BCETO Kypca (DU3HKH, a TaKkKe IS TOATOTOBKY K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMEHY T10
¢bu3uke 115 00y4aroUUXCsl, BHIOPABIINX STOT Y4EOHBINH peaMET.

[lpr w3y4YeHWH NAHHOTO MOJIYJIS PEATM3YIOTCS M CHUCTEMATH3UPYIOTCS BUABI JESTEIBHOCTH, Ha OCHOBE KOTOPBIX OOecreumBaeTcs
JOCTH)KEHUE MPEIMETHBIX U METalpeIMETHBIX IJIaHUPYEMBIX pe3yJbTaToB 0OyueHHs, (OPMHUPYETCS €CTECTBEHHO-HayuyHas IPaMOTHOCTB:
OCBOCHHE HAaYYHBIX METOJIOB MCCIIECIOBAHNUS SBJICHUIA MMPUPOJIBI U TEXHUKH, OBJIA/ICHUE YMEHUSIMHU OOBSCHITH (PU3HUECKUE SIBICHUS, TIPUMEHSIS
MIOJTyYCHHbIE 3HaHUS, peliaTh 3a/1a4i, B TOM YHCJIE KAaUeCTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNHAIBHO AEATENFHOCTHBINA XapaKTep JaHHOTO pa3fielia pean3yeTcs 3a CUET TOT0, YTO YYAIIHeCcs BBITOHSIOT 33/1aHus, B
KOTOPBIX UM IpejiaraeTcs:

Ha OCHOBE TOJTYYEeHHBIX 3HAHUN PacIiO3HaBaTh M HAYYHO OOBSICHATH (PH3MUECKHUE SBICHHS B OKPY’KAIOLIEH MPUPO/Ie U TIOBCETHEBHOM
KHU3HH;

WCTIOJIh30BaTh HAYYHBIE METOBI HCCIIEOBAHNS (DU3NICCKUX SIBIICHHA, B TOM YHUCIIE JUTSI IPOBEPKH THUIIOTE3 M MOy YSHHS
TEOPETUYECKUX BBHIBOJIOB;

OOBSICHATH HAYYHBIE OCHOBBI HAHOOJIee BaXKHBIX JOCTIKEHHH COBPEMEHHBIX TEXHOJIOTHIA, HATPHUMEP, TPAKTUIECKOTO HCIIOIb30BAHMSI
Pa3IMYHBIX HCTOYHUKOB 3HEPTUHU HAa OCHOBE 3aKOHA MPEBPAILEHUS U COXPAHEHHsI BCEX N3BECTHBIX BUJIOB SHEPTHUH.

Kaxnas n3 TeM 1aHHOTO pa3jena BKII0YaeT HKCIepUMEHTAIbHOE HcCIe0oBaHne 00o0maroniero xapakrepa. Pa3aen 3aBepuaercs
MIPOBEICHUEM TUArHOCTUYECKOM U OLIEHOYHOM paboThI 32 KypC OCHOBHOM IIKOJIBI.



10 knacc (45 uacoes, 2 uaca 6 neoeinio)

Pa3gen 11. CBeToBbIe fIBJIEHUSA

JlyueBas monenb cBera. Microunuku cBeta. [IpsmonuneitHoe pacripoctpanenue cBera. 3atmeHus Connna u JIyasl. OTpakeHue cBeTa.
[Tnockoe 3epkano. 3akoH OTpa)KeHHUs CBETA.

[Tpenomiienue cBeTa. 3aK0H MpeioMiIeHHs cBeTa. [loHOe BHyTpeHHEe OTpakeHue cBeTa. Mcnonb30BaHne TIOJTHOTO BHYTPEHHETO
OTpPaXEHUS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xox mydeit B iua3ze. Ontudeckas cucreMa goroanmnapara, MEKpockona u teneckorna (MC). ['1a3 kak ontuyeckasi cucTeMa.
brnu3opyKkocTh U 1aNbHO30PKOCTb.

Pasnoxxenue 6emoro ceera B criekTp. OnbiTel HetoToHa. CllojkeHNE CIICKTPATBHBIX IIBETOB. JlMCIepcus cBeTa.

Hemoncmpayuu

1. [IpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA.
2. OTtpaxkeHue cBeTa.
3. [Tonydyenne n300paxeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
4. [Ipenomnenue cBera.
o. OnTH4ecKuil CBETOBOI.
6. Xon myueil B cobuparoliei nuH3e. 7.
Xox Jydel B pacCEenBaroLIEeH JIMH3E.
8. [Tomyuyenne n300pa’keHUI C TOMOIIBIO JIMH3.
9. [TpuHumn neficTBus QoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Monenb riasa.
11. Paznosxenue 6enoro ceeta B CIEKT).
12.  TlomydeHue Gesnoro cBera NpH CIOKEHUU CBETA PAa3HBIX I[BETOB.

Jlabopamopuvie pabomol u onvimol

HccnenoBanue 3aBUCUMOCTH yTiia OTPa)XEHHsI CBETOBOTO JIyda OT yIiia MaJIeHusl.

N3ydenne xapakTepUCTHK N300pakeHUS TTPeIMETa B TNTIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH yTila MPEIOMIICHUS CBETOBOTO Jy4a OT YIJIa MaJeHHs Ha TPAaHUIIE «BO3LyX—CTEKIIO».
[Tonyuenne n300pakeHHI ¢ TOMOIIBIO COOMPAFOIIEH JTUH3HI.

Omnpenenenne (HOKYCHOTO PaCCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.

OMBITH IO PA3NIOKEHHUIO OEIIOTO CBETA B CIEKTP.

OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB P UX HAOTIOACHUH Yepe3 IBETOBBIC (DUIBTPHI.

NoookrwbdPE

Pa3zpnen 12. KBanToBble siBJIeHUsI
Omnerter Pesepdopa u mranerapraas Moaenb atromMa. Mogens atoma bopa. Mcmyckanue u morsioieHne ceera aroMmoM. KBaHTEHL.
JIuHeityaTbie CIEKTPHI.



PannoaktuBHOCTh. Anb(a-, Oeta- u ramma-uznyueHus. CtpoeHrne aToMHOro sapa. Hykimonnas Moiens aToMHOTO siipa. M30TomblI.
PanuoaxTtuBHbIe npeBpamieHus. [lepuos nonypacnaga aTOMHBIX SA€Ep.
S nepHble peakunuu. 3aKOHBI COXPaHEHHUS 3apPSA0BOI0 U MACCOBOIO YUCEN. DHEPrUs CBSI3U aTOMHBIX siiep. CBA3b MacChl U SHEPIUHU.
Peakuuu cunresa u nenenus siaep. Mcrounuku sueprun Connna u 38é31 (MC).
SAnepnast sHepreTuka. JIeicTBUS paaroaKTUBHBIX U3TyYeHUH Ha kuBbIe opranu3Mbl (MC).
Jemoncmpayuu
CrexTpsl U3JIy4eHUs U TOTJIOLIEHHUS.
CrieKTphl pa3avyuHbIX I'a30B.
CrnexTp BomopoJa.
Habmronenune TpexoB B kamepe Buibcona.
PaGota cuérurka HMOHU3UPYIOMINX U3TYUCHHH.
Perucrparnus uznydeHus: npupoHBIX MUHEPAJIOB U IPOTYKTOB.
./Ia60pam0pubte paodomwl u onvimol

ogakrwdE

1. HaGuroieHre CTUTONIHBIX U JIMHEHYAThIX CIIEKTPOB M3JTYYCHHUS.
2. HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUHU YaCTHIIBI [0 TOPMO3HOMY ITyTH (110 (hoTorpadusim).
3. N3mepenue paaroakTuBHOTO (oHa.

IloBTOpHTE/ILHO-000011IaI0IIIUIT MOTYJ/Ib

[ToBTOpUTENBEHO-0000MIAIONINI MOYIb NpPEJHA3HAYEH AJIS CUCTEMaTH3alMi U 000OILIeHHs NPEIMETHOrO COJAEp)KaHUs U OIbITa
JesITeTbHOCTH, TIPUOOPETEHHOTO TPU U3YyUYSHHH BCETO Kypca (DU3HKH, a TaKkKe IS TOATOTOBKY K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMEHY T10
¢buzuke a1 00y4aroUUXCsl, BHIOPABIINX STOT Y4EOHBINH peaMET.

[lpr w3y4yeHWH NAHHOTO MOJYJIS PEATU3YIOTCS M CHUCTEMATH3UPYIOTCS BUABI JESITEIBHOCTH, Ha OCHOBE KOTOPBIX OOecreumBaeTcs
JOCTH)KEHUE MPEIMETHBIX W METalpeIMETHBIX IJIaHUPYEMBIX pe3yJbTaToB OOyueHHs, (OPMHUPYETCS €CTECTBEHHO-HayuyHasi IPaMOTHOCTB:
OCBOCHHE HAayYHBIX METOJIOB MCCIIECIOBAHNUS SBJICHHUIA MTPUPOJIBI U TEXHUKH, OBJIAICHIE YMEHUSIMU OOBSCHITh (PU3MUECKUE SIBICHUS, TIPUMCHSIS
MIOJTyYeHHbIE 3HaHUS, pelliaTh 3a/1a4l, B TOM YHCJIE KaUeCTBEHHbIE U SKCIIEPHUMEHTAJIbHBIE.

[TpuHIMNHAIBHO AEATEIFHOCTHBINA XapaKTep TaHHOTO pa3Jielia peain3yeTcs 3a CUET TOT0, YTO YJaIlfecs BHIOIHSIOT 3aaHusl, B
KOTOPBIX UM IIpejIaraeTcs:

Ha OCHOBE TTOJTYYEeHHBIX 3HAHUH PacTiO3HaBaTh M HAYYHO OOBSICHATH (PU3MUECKUE SBICHHS B OKPYKAIOIEH MPUPOJIE W TIOBCEAHEBHOM
KHU3HH;

UCTIOJIF30BaTh HAYYHBIC METO/IBI HCCIIEIOBAHUS (PM3UICCKUX SBICHHIA, B TOM YHCIIE TS TPOBEPKH THIIOTE3 U MOTyYSHHS
TEOPETUYECKUX BBHIBOJIOB;

OOBSICHATH HAYYHBIE OCHOBBI HAaH0OJIEe BXKHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOTHH, HAPUMEp, MPAKTHYECKOTO UCTIOTb30BaHUS
Pa3IUYHBIX HCTOYHUKOB 3HEPTUHU HAa OCHOBE 3aKOHA MTPEBPAILEHUS U COXPAHEHHSI BCEX N3BECTHBIX BUJIOB YHEPIUU.

Kaxnast u3 TeM 1aHHOTO pa3jierna BKII0YaeT HKCIEPUMEHTAIbHOE HCCIe0BaHne 00o0mmaromnero xapakrepa. Pa3aen 3aBepraercs



IIPOBCACHUEM HHaFHOCTquCKOﬁ n OHCHOqHOﬁ pa6OTBI 3a KypcC OCHOBHOM IIIKOJIBI.

IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA YYEBHOI'O IIPE/IMETA «®PU3UKA»

N3yuenue yuebHoro npenmera «Pu3nka» Ha ypoBHE OCHOBHOT'O 00IIEro 00pa3oBaHUsl JOJKHO 00€CIednBaTh JOCTHKEHUE CIIEAYIONX
JIMYHOCTHBIX, METANPEIMETHBIX U NPEIMETHBIX 00pa30BaTENIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3VIJIbTATHI

Ilampuomuueckoe 6ocnumanue:

- IPOSIBJICHUE MHTEpeca K KICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (PM3NYECKON HAyKH;

- IEHHOCTHOE OTHOIICHUE K TJOCTH)KEHUSM POCCUHCKUX yUEHBIX-(DU3HKOB.

I'pasicoanckoe u 0yxo6HO-HpagcmeenHoe 60CRUmMAanUe:

- TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYKICHUN OOIIECTBEHHO-3HAYMMBIX U ATHYECKHUX MPOOIIEeM, CBSI3aHHBIX C MPAKTHUYECKUM
IIPUMEHEHHUEM JIOCTHKEHUN (HU3UKY;

- OCO3HAaHHE BAJXHOCTU MOPAJIBHO-ITUYECKUX MPUHIIMIIOB B I€ATEIBHOCTH YUYEHOTO.

Icmemuueckoe eocnumanue:

- BOCIIPUSITHE ICTETUUYECKUX KaueCTB (PU3MUECKON HayKH: €€ TapMOHUYHOTO ITOCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, JAKOHUYHOCTH.

Ilennocmu nayunozo noznanus:

- OCO3HAHME LIEHHOCTH (PU3MUECKON HAyKH KaK MOLIHOTO HHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHeHIen
COCTaBJISIIOLIEH KYJIBTYPHI,

- pa3BUTHE HAYYHOU JH0003HATEIBLHOCTH, MHTEPECA K HCCIIE0BATENbCKON e TENbHOCTH.

Dopmuposanue Kya1bmypol 300p06ba U IMOUUOHATLHOZ0 OJ1A2ONOSIYHUUA:

- OCO3HaHME LIEHHOCTH 0E30MMacHOr0 00pa3a )KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE, BaXKHOCTH MIPABHII O€3011aCHOTO
MOBEJICHUSI HAa TPAHCIIOPTE, Ha JIOPOTrax, C MEKTPHUUECKUM U TEIJIOBBIM 000PY10BaHHEM B IOMAITHUX YCIOBUSAX;

- ¢(hopMHpPOBAHHOCTH HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO MTpaBa Ha OMKOKY M TaKOro e MpaBa y APyroro 4eaoBeKa.

Tpyoosoe socnumanue:

- aKTUBHOE y4YacTHe B PEIICHUH MPAKTHYECKUX 3aau (B paMKax CEMbH, LIKOJIbI, TOPO/Ia, Kpasi) TEXHOJIOTHYECKON U COIMAIbHON
HaNpaBJICHHOCTH, TPEOYIOIUX B TOM YHCIIE U PU3MUECKUX 3HAHU;

- HHTEpEeC K MPaKTUYECKOMY H3yUeHUI0 podeccuit, CBI3aHHbIX C (PU3UKOM.

JKonozuueckoe 6ocnumanue:



- OpUEHTalMs Ha MpUMEHEeHHe (PU3NUECKUX 3HAaHUHN JJIs peleHus 3a7a4 B 001acTi OKPYXKaloIIeH cpeibl, JIaHUPOBAHUS MIOCTYIKOB U
OLIEHKU MX BO3MOXHBIX TIOCIIECTBHIA IJIs1 OKPY>KaIOIIEH Cpe/ibl;

- OCO3HaHMe MI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelieHus.

Aoanmayusa o0yuarouie2oca K U3MEeHAIOUWUMCA YC106UAM COUYUATNbHOU U RPUPOOHOIL CPEObl:

- IOTPeOHOCTh BO B3aMMO/ICHCTBUHU IIPU BHITIOJTHEHUH UCCIIEIOBAaHUI U MPOEKTOB (PM3MUECKOI HANPaBICHHOCTH, OTKPHITOCTD OMBITY U
3HAHUSM JIPYTHX;

- MIOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO J1eATEIbHOCTb;

- moTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYyTUPOBATh UICH, TOHSATHS, TUIIOTE3bI O PU3NUECKUX O0BEKTaX U
SBIICHUSX;

- OCO3HaHME JePHUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;

- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUII;

- CTPEMJICHUE aHAIM3UPOBATH U BBISBISITH B3aUMOCBS3H IIPUPO/IBI, OOIIECTBA U IKOHOMHKH, B TOM YHUCIIE C UCIIOIH30BAHUEM
buznyecKuX 3HAHHUIA;

- OIICHKA CBOMX JICHCTBHI C YYETOM BIHMSIHUS HA OKPYKAIOIIYIO CPEIy, BO3MOKHBIX TTTOOAIBHBIX TTOCIIEACTBUH.

METAIIPEJIMETHBIE PE3YJIbTATHI

YHuBepcajibHbIe MO3HABATEIbHbIE /1€l CTBUSA

ba3zoevle nozuueckue oeiicmeus:

- BBISIBIISITH M XapaKTePU30BaTh CYIECTBEHHbIC TPU3HAKU OOBEKTOB (SBICHUN);

- YCTaHaBIIMBATh CYIIECTBEHHBIN MTPU3HAK KIacCU(UKAIIMU, OCHOBAHUS JIJIsl 0000IIEHHS U CPABHEHHS;

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEYHSI B pacCMAaTPUBAEMBbIX (aKTax, JaHHBIX M HAOMIOICHUAX, OTHOCAIINXCA K (PU3NUECKUM
SIBIIEHUSIM;

- BBISIBIISITH IPUYUHHO-CJIE/ICTBEHHBIC CBS3H MPU U3yUYeHUU HU3NYECKUX SBICHUN U MPOIIECCOB; ANAaTh BBIBOBI C MCTIOIb30BAaHUEM
JeYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHNN, BEIIBUTATH TUIIOTE3bI O B3AaUMOCBS35X (PM3MUYECKUX BEIIMYNH;

- CaMOCTOSITEIHHO BBIOUPATh CIIOCO0 perieHus yueOHo# Gu3ndeckoii 3aaun (CpaBHEHHE HECKOJIBKIX BAPHAHTOB PEIIEHUs, BBIOOP
HanboJiee MOAXOAAIIETO C YYETOM CaMOCTOSITEIIFHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3zoevie uccneoosamenvckue oelicmeus:

- ICTIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEIIbCKUN HHCTPYMEHT IMO3HAHUS;

- POBOJUTH 110 CAMOCTOSITENILHO COCTABICHHOMY IUJIaHY OIIBIT, HECIOKHBIA (PU3MUECKUN IKCIIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBAaHHE
(UBUYECKOTO SIBJICHNS,

- OIIEHUBATh HAa MPUMEHUMOCTh M IOCTOBEPHOCTh MH(GOPMAITUIO, TIOTYYEHHYIO B X0/ UCCIEAOBAHUS WM SKCIIEPUMEHTA;

- CaMOCTOSITEIHLHO (POPMYITHPOBATH 0OOOIIEHHUS U BEIBOBI IO pe3yJbTaTaM MPOBEAECHHOTO HAOIIOICHUS, ONIBITA, UCCIEIOBAHUS;



- IPOTHO3UPOBATH BO3MOXKHOE JTaIbHEHIIee pa3BUTHE (PU3NUECKUX IMPOIECCOB, a TAKXKE BBIABUTAThH MPEINOJIOKEHN 00 X Pa3BUTHU B
HOBBIX YCJIIOBUSIX U KOHTEKCTaX.
Paboma c ungpopmaueii:
- IPUMEHSATH Pa3INYHBIE METObI, HHCTPYMEHTHI M 3aIPOCHI TIPU TOUCKE U 0TOOpe MH(POPMAIIUK WIN JAHHBIX ¢ YUYETOM MPEAJIOKEHHON
y4eOHOU (HU3UYECKON 3a1auH;
- aHaJIM3UPOBATh, CUCTEMATU3HPOBATH U HHTEPIPETHPOBATH HHPOPMAITHIO PA3TUIHBIX BHIOB U JOPM MPEACTABICHUS;
- CaMOCTOSTEIbHO BBIOUPATh ONTUMANIbHYIO (hOpMY MpeAcTaBieHusI HHGOPMAIIUU U UIUTIOCTPUPOBATH PEllIaeMble 3aJa4l HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU rpauKoi U MX KOMOMHAIIUSIMU.
YHuBepcajibHble KOMMYHHUKATHBHBbIE 1€l CTBUS
Obwenue:
- B X0JIe O0CY>KJeHHs Y4eOHOTO MaTepuala, pe3yJbTaToB Jab0paTOpHbBIX paboT U MPOEKTOB 33aBaTh BOMPOCHI MO CYIIECTBY
00Cy»/1aeMoi TeMbI U BBICKa3bIBaTh HJICH, HAIICJICHHBIE HA PEIICHUE 33/1a4H U TOIepKaHe 0JIaro)KenaTebHOCTH OOIICHUS;
- COTIOCTABJIATH CBOU CYKJEHUS C CYKJICHUSIMHU APYTUX YYACTHUKOB JUAJIOTa, OOHAPYKUBATh PA3IUUYUE U CXOACTBO MO3UIIHIA;
- BBIPAXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;
- MyOJIUYHO TPEJCTABIATH PE3YIbTATHI BHITOIHEHHOTO (PU3MUECKOrO OMbITa (IKCIIEPUMEHTA, UCCIIEOBAHUS, TPOCKTA).
Coemecmnasn deamenrbHOCHb (COMPYOHUYECMEO):
- IOHUMATh U UCIOJIL30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUIYaIbHONU pabOThI PU PEIICHUN KOHKPETHOUN (u3ndeckoi
po0JIeMbl; - TPUHUMATD LIEJIM COBMECTHOM AESITEIbHOCTH, OPIraHU30BbIBATh IEUCTBUS MO €€ JOCTHKEHUIO: pacIpellesTh POy,
o0cyX1aTh
MIPOIIECCHI U PE3YJIbTAThl COBMECTHOM pabOThI; 0000IIaTh MHEHUS HECKOJIBKUX JIFOJICH;
- BBITIOJIHATH CBOIO YaCTh Pa0OTHI, TOCTUTAsI KAYECTBEHHOTO Pe3yJIbTaTa [0 CBOEMY HAIPaBJICHUIO U KOOPIUHUPYS CBOU JEHCTBUS C
JIPYTUMU YICHAMH KOMaH/IbI,
- OIIEHUBATh KA4€CTBO CBOETO BKJIAJa B OOIIMIA MIPOIYKT MO KPUTEPUSIM, CAMOCTOATEIHHO CHOPMYITHMPOBAHHBIM yUYACTHHUKAMU
B3aWMO/JICUCTBUA.
YHuBepcaabHbIe peryJsaiTUBHbIE 1eHCTBUA
Camoopeanuzayus:
- BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYAIUAX, TPEOYIOMINX IS pelieHus: GU3NYECKUX 3HAHMUIA,
- OPUEHTUPOBATHCS B PA3TUYHBIX TOIX0/IaX MPUHITHS PEIICHUH (MHIUBUIyJIbHOE, TPUHSATHE PEIICHUS B TPYTIIIE, MPUHATHE PEIICHHUI
rpymmnoii);
- CaMOCTOSTEIbHO COCTABIAThH AITOPUTM pelleHHs (pU3nUecKoi 3ajaun WK MIaHa UCCIIeI0BaHUS C YYETOM UMEIOIINXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH MIpeAiaraeéMble BApUAHTHI PEIICHU;
- le7aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a pElICHUE.
Camokonmpons (pehrexcusn):



- 1aBaTh aJICKBAaTHYIO OLEHKY CUTYyallu U NpeUIararh IjiaH €€ U3MECHEHMUS,

- OOBSICHATD IPUYHHBI TOCTHXKEHUS (HEAOCTIKEHHS) PE3yJIbTaTOB JACATEIBHOCTH, 1aBaTh OLICHKY IPUOOPETEHHOMY OTIBITY;

- BHOCUTb KOPPEKTHUBBI B ICATEIBLHOCTH (B TOM YHCIIE B XOJ1 BBIIOJIHEHHS (PU3MUECKOrO UCCIET0BaHMSI WM IPOEKTa) HA OCHOBE HOBBIX
0OCTOSTENILCTB, U3MEHUBIINXCS CUTYAIMH, yCTAHOBJICHHBIX OMIMOOK, BO3HUKIIUX TPYAHOCTEH;

- OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUAM.

ImoyuonanbHblil uHmMeNIeKm:

- CTaBUTb ce0s Ha MECTO APYroro 4ejJoBeKa B XO/1€ CIOpa WK AUCKYCCHM Ha HAyYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY

JPYTOTO.

Ilpunamue ceba u opyzux:
- MPU3HABATh CBOE MPaBO HA OIMIMOKY MPHU pelieHUH (PU3NIECKHUX 33]a9 WK B YTBEPKIACHHUIX HA HAYIHBIC TEMBI M TAKOE XK€ MPaBO

Apyroro.

I[MPEAMETHBIE PE3VJIbTATHI
7 KRiace
[IpenMeTHBIE pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPAXkaTh CHOPMHUPOBAHHOCTD Y OOYHAIOIINUXCS YMEHUM:

WCIIOJIb30BATh MOHITHS: PU3NICCKUE M XUMUICCKUE SBJICHHUSI; HAOIIOACHHUE, YKCIIEPUMEHT, MOJICIh, TUTIOTE3a; CIMHUIILI (PH3UIeCKIX
BEJIMYMH; aTOM, MOJIEKYyJla, arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE, KUIKOE, ra3000pa3HOe); MEXaHUUYECKOE JIBHKEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, TPSMOJIMHEHHOE), TPaeKTOpHUs, pPAaBHOACUCTBYIOIIAas cwi, jaedopmanus (ympyras, IUIacTUYECKasi), HEBECOMOCTb,
cooOHIatoIIECs COCY/IbI;

paznuuath sBieHus (Iuddy3us; TEIOBOE IBMKEHUE YaCTHI[ BEIIECTBA; PAaBHOMEPHOE IBMKEHHE; HEPABHOMEPHOE JBH)XCHHE;
WHEpLUs; B3aMMOJCHCTBUE TEJN; PABHOBECHE TBEPABIX TENl C 3aKPEIUIEHHOW OCBhIO BpallEHUs; Mepefadya JaBJICHUS TBEPIABIMHU TEJIaMH,
KHUJKOCTSMU W Ta3zaMu; aTMOchepHOE JaBlieHWe; IJIaBaHUE TeJ; MPEBPAIEHUS MEXaHWYECKON DHEPruu) MO OMHCAHUIO WX XapaKTEePHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUecKoe SBICHHE,

pacro3HaBaTh MPOSIBIICHWE U3YUYEHHBIX (PU3UYECKUX SIBICHUI B OKPYKAIOIIEM MHUpPE, B TOM uduciie GU3NYECKUE SIBJICHUSI B TIPUPOJIC:
MIPUMEPHI IBMXKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KMBOM M HEKMBOW MPUPOJE; ACHCTBUE CUJIBI TPEHHS B MPUPOJAE M TEXHHUKE; BIUSHUE
aTMoc(epHOro J1aBJIeHUS Ha *KUBOW OpraHu3M; IJIaBaHUE PbIO; pblYard B TEJE YEJOBEKa; MPHU 3TOM NEPEBOAUTH MPAKTHUUYECKYIO 3a]lady B
y4eOHYI0, BBIICISATh CYIIECTBEHHBIE CBOMCTBA/MIPU3HAKN (PU3UUECKHUX SBICHUI;

OMHCHIBAaTh HM3yYCHHBIC CBOMCTBA Tel W (DU3UYECCKUESBIICHUS, HWCIONB3Ys (U3HUECKHE BEIMYMHBI(MAcca, 00BEM, IUIOTHOCTH
BEIIECTBa, BpeMsi, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tela, CHJIa TPEHUS, JaBjieHue (TBEPIOro Tena,
XKHUJKOCTH, Tra3za), BBITAIKUBAIOUIAs CUJIa, MEXaHW4YecKas pabdoTa, MOIIHOCThb, IJIEYO CHUJIbl, MOMEHT CHJIbl, KO3(DQHUIMEHT MOJIE3HOTO
NEHUCTBUS MEXaHW3MOB, KHHETHYECKass H TMOTCHIMAJIbHAsl »JHEPrus); MPU ONUCAHUHIPABUIHLHOTPAKTOBATh (DU3HUECKUN CMBICT
WCIIOIB3YEMBIX BEJTUYHH, UX O003HAYEHUS W CIUHMIIBI (PU3UYECKUX BEIIMYWH, HAXOAUTH (POPMYIIBI, CBS3BIBAIOIINE MAHHYIO (DU3UYECKYIO
BEJIMYUHY C IPYTHUMH BETMYHMHAMHU, CTPOUTH TpaUKu N3yUEeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;



XapaKTepU30BaTh CBOMCTBA T, (PU3MUYECKHE SBJICHUS U MPOLIECCHI, HCIOJB3YsI TPaBHJIa CJIOXKECHHUS CHII (BIIOJIb OJJTHOM MPSIMOK ), 3aKOH
I'yka, 3akon I[lackans, 3akoH Apxumena, MpaBUIo paBHOBecHs pbrdara (070Ka), «30JI0TOE TMPABUIIO» MEXAHUKH, 3aKOH COXPAHCHUS
MEXaHUYECKOW SHEPTHH; IPU ATOM JIaBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3alMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE,

OOBSICHATH (PM3MUECKUE SIBIICHUS, TIPOIECCHl U CBOMCTBA TEll, B TOM YHCJIE M B KOHTEKCTE CUTYallUi MPAKTHUKO-OPUECHTHPOBAHHOTO
XapakTepa:BhISABISATh TPUIHMHHO-CIICICTBEHHBICCBS3H, CTPOUTHh OOBSICHEHHEH3 1—2 JIOTHYECKUX IIAroB ¢ OMopoiiHal—2 W3y4eHHBIX CBOMCTBA
(bU3HYECKUX SIBICHUN, PU3NICCKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarh pacyéTHbIe3aaunB 1—2 NEHCTBHS, HCIIONB3YsS 3aKOHBIM(OPMYJIbI, CBSA3BIBAOIINE(U3NICCKUECBETMUYMHBI:HA OCHOBEAHAIHN3a
yCIIOBUSI 3a/lay¥l 3allMChIBAaTh KPATKOE YCJIOBHE, IMOJACTABIATh (PU3UYECKHE BEIMYUHBI B (DOPMYJBI W MPOBOIUTH PACUEThI, HAXOIUTh
CIpaBOYHbIC TaHHbBIC, HEOOXOAMMBIC ISl PEIICHUS 3a/1a4, OIICHUBATh PEATMCTHYHOCTh IOJTyYEHHON (PU3NUECKOM BEITMYMHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIIUTh MPU TOMOINNA (PU3NYSCKUX METOJIOB; B OMMCAHMH WCCIICJIOBAHHS BBIICIATH
MIPOBEPSIEMOCTIPEIIOI0KCHHE(TUIIOTE3Y), Pa3inyaTh HUHTEPIPETHPOBATH MOJYUYCHHBIHPE3yIbTAT, HAXOAUTh OMMOKUBXOJIE OIBITA, JIEJIATh
BBIBOJIBI 110 €TO PE3yJIbTaTaM;

MIPOBOJIUTH OTIBITHI TI0 HAOTFOICHUIO PU3UUCCKUX SBJICHUN MM PU3HMUECKUX CBOWCTB Te: (OPMYJIMPOBATH MPOBEPSIEMBIC
MIPEIITOJIOKECHHS, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYI0BaHHUS, 3aIIUCHIBATh XOJI OMBITA H (DOPMYITHPOBATH BHIBOIBL;

BBINOJIHATH MPSMbIC U3MEPEHHSI PACCTOSIHUS, BPEMEHH, MAacChl Tella, 00bEMa, CHUIIBI M TEMIIEPATyPhl C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U (POBBIX MPUOOPOB; 3AIMMCHIBATH TIOKA3aHUS MPUOOPOB ¢ YUETOM 3aIaHHOW a0COTIOTHOM IMOTPEITHOCTH H3MEPEHU;

MPOBOJIUTh HCCJICIOBAHUE 3aBHCUMOCTH OJIHOW (PM3MUYECKOW BEIMYMHBI OT JPYIOM C HCIOJIb30BAHHUEM NPSIMBIX H3MEPECHUIH
(3aBUCUMOCTH ITYyTH PAaBHOMEPHO JIBIIKYIIETOCS Tela OT BPEMEHHU JBWKCHHSI Tella; CHUJIBI TPEHHUS CKOJBKEHHUS OT Beca Teja, KadyecTBa
00pabOTKM TOBEPXHOCTEH Ten M HE3aBUCUMOCTU CHWJIBI TPEHUS OT IUIOMIAd CONPUKOCHOBEHUS TE€J; CHJIBI YIOPYTOCTH OT YJITMHEHUS
MIPY>KUHBI, BBITAJTKUBAIOIICH CHIIBI OT 00hEMA TIOTPYKEHHOHN YacTH Tejla M OT TUIOTHOCTH KHJIKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH TeJIa,
OT IITyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO; YCIOBUH TUIaBaHUs TeJl, YCIOBHM paBHOBECHS pblyara U OJIOKOB); yUaCTBOBATh B IIAHUPOBAHHUH
y4e0HOTO WCCIICJIOBAaHHS, COOMPATh YCTAHOBKY M BBIOJHATH H3MEPEHUsS, CICAys MPEIJIOKEHHOMY IUIaHy, (DUKCHpPOBATh PE3yJIbTaThI
MOJIyYeHHON 3aBUCHUMOCTH (U3MYECKUX BEIMYMH B BHAE MPEIJIOKEHHBIX TaOIUIl ¥ TpaduKoB, JeNaTh BBIBOJALI MO pe3ylbTaTam
WCCIIC/IOBAHHS;

MPOBOANTh KOCBEHHBbIE H3MEpeHUs (PU3NYEeCKHX BENUYHMH (IJIOTHOCTh BEIIECTBA JKUIKOCTH W TBEPAOTO Tela; CHIIa TPEHHS
CKOJIB)KEHUS; JTaBJICHUE BO3/yXa; BBITAIKUBAIONIAS CHJA, JCUCTBYIOMIAs Ha TOTPYKEHHOE B KHJIKOCTh TEJI0; KOIPPHUIMCHT TOJIE3HOTO
JEUCTBHUS TIPOCTBIX MEXAaHU3MOB), CIEAYs TPEVIOKCHHONW WHCTPYKIMU: TPH BBINOJHEHUH W3MEPEHHI COOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY W BBIUUCIISITH 3HAUCHUE NCKOMOMW BETMUUHBI,

coOroAaTh MpaBuiIa TEXHUKU 0€30MacHOCTH TIpU paboTe ¢ 1a00paTOPHBIM 000PYIOBAHHEM;

YKa3bIBaTh MIPHHIIAIIBI ICHCTBUSA IPUOOPOB M TEXHHUECKHUX YCTPOHCTB: BECHI, TEPMOMETP, JTHHAMOMET], COOOIIAONTUECS COCYIbI,
OGapomeTp, pruar, MOJABMKHBIN U HEMOIBIKHBINA OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS H3yUYECHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOUCTB C OMOPOHM Ha MX ONMUCAHUs (B TOM YHCIIE:
MOALITUITHUKY, YCTPOHUCTBO BOJOIPOBO/IA, THAPABINYECKHIA MPECC, MAHOMETP, BBICOTOMED, MOPIUTHEBOM HACOC, aPEOMETP), UCTIOIB3YS 3HAHUS
0 CBOHMCTBaX (DM3UYECKHX SBJICHHUHA W HEOOXOUMbIC (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOIUTH PUMEPHI / HAXOIUTH UHGOPMAITUIO O IPUMEpPax MPAKTUIECKOTO UCIIOIb30BaHUS (PU3MUECKUX 3HAHUI B TTOBCETHEBHOM
KHU3HH [T o0ecTieyeHnst Oe30MaCHOCTH MTPHU 00PAICHUH C MPHOOpaAMH U TEXHHUECKUMH YCTPOHCTBAMHU, COXPAHECHUS 3[J0POBbS U
COOJTFOICHHSI HOPM JKOJIOTHYECKOTO TMOBEJICHUS B OKPYKAIOIIIEH Cpee;

OCYIIECTBIISITH OTOOP MCTOYHMKOB MH(OpMaIyu B ceTd MHTEpHET B COOTBETCTBUH C 33JaHHBIM MOMCKOBBIM 3alpOCOM, HA OCHOBE
AMEIOIINXCS 3HAHUH U IIYTEM CpaBHEHUS PA3INYHBIX NCTOYHUKOB BBIIEIIATH HHPOPMALIHIO, KOTOPAs SIBILETCA IPOTUBOPEUYNBOI HIIM MOKET



OBITH HEJIOCTOBEPHOM;

WCTOJIb30BATh MPU BBINOJIHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy (U3WYECKOTO COJCpKaHUs, CIpPAaBOYHBIC
Marepuaibl, pecypchl cetu VHTepHET; BlageTh MpuéMaMu KOHCIICKTHPOBAHUS TEKCTa, MpeoOpa3oBaHuss HHPOPMALUA U3 OJHOW 3HAKOBOH
CHCTEMBI B IPYIYIO;

cO3/1aBaTh COOCTBEHHBIE KpaTKHE MHChbMEHHBIC M YCTHBIE COOOIICHUS Ha OCHOBE 2—3 HCTOYHMKOB HMH(OpManuu (Gpu3n4ecKoro
COJZIepKaHUsA, B TOM YHUCIE IMyOJUYHO JeNaTh KpaTKUe COOOLICHHS O pPEe3ysbTaTaxX MPOEKTOB WM yYEOHBIX HMCCIEIOBAHUMN; MPH ITOM
IPaMOTHO MCIOJIb30BaTh N3YUYCHHBIN MOHATUWHBIN anmapar Kypca (GU3uKH, COTPOBOXKIATh BBICTYIICHUE MTPE3CHTAINCH;

NP BBIITOJHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHUMA pacHpenensiTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUHU C IOCTABICHHBIMU
3a/layaMH, CJIEIUTh 33 BBIOJHEHUEM IUIaHa JACHCTBUI, aleKBaTHO OIEHUBATh COOCTBEHHBIN BKJIAJ B JAEATEIBLHOCTh I'PYIIIBI; BHICTPAUBAThH
KOMMYHI/IKaTI/IBHOG B321HMOIIGIZCTBPIC, y‘-II/ITBIBaSI MHCHHUEC Opr)KaIOHII/IX.

8 kiacce
[IpenmeTtHbie pe3ynbTaThl HA 6230BOM YPOBHE JIOJDKHBI OTPaXaTh CHOPMHPOBAHHOCTD Yy 00yUYAIOMINXCSI YMEHUI:

WCIOJIb30BaTh MOHATHA: Macca U pa3Mepbl MOJEKYJI, TEIJOBOE JBMKEHHE aTOMOB M MOJIEKYJ, arperatHble COCTOSIHUS BElIeCTBa,
KPUCTAJUIMYECKHE W amMop(HbIe Tenla, HACHIIEHHBIH M HEHACBIIICHHBIM Tap, BIAKHOCTh BO3[yXa; TEMIIEPAaTypa, BHYTPEHHSSI SHEPIHS,
TEIUIOBOM JIBUTATElb; JJIEMCHTAPHBIA JJICKTPUUCCKHH 3apsj, JJICKTPUYECKOE I10JI€, MPOBOJAHUKA U JUAJIECKTPUKH, ITOCTOSHHBIN
BJIEKTPUYECKUM TOK, MArHUTHOE TOJIE;

pasznuuaTh sIBJICHUS (TEIJIOBOE pacIIMpeHHUe/CyKaThe, TeIUIoneperada, TEJIOBOE PAaBHOBECUE, CMAauYMBAaHKE, KAMMILISPHBIC SBICHUS,
chapeHHe, KOHACH CaNus, IIJIaBJICHUC, KpI/ICTaJ'IJ'II/ISaHI/ISI (OTBepHGBaHI/IC), KHIICHUC, Tennonepej:[aqa (TGHJ’IOHpOBOI{HOCTB, KOHBCKIIUA,
W3Iy4eHHue); dSJCKTpHU3aIis TeJ, B3aUMOJECHCTBUE 3aps/ioB, NEHCTBUS DIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHE
MarHuToB, HeﬁCTBHC MAardmuTHOT O I10JIA HA HpOBOI[HI/IK C TOKOM, BHGKTpOMaFHI/ITHaSI I/IH)IYKHI/ISI) 110 OITMCAHHUIO UX XapaKTepHI)IX CBOI\/'ICTB 1 Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOe SBICHHE;

pacrno3HaBaTh MPOSBIEHUE U3YUEHHBIX (PU3MUECKUX SIBJICHUN B OKPY’KAIOLEM MHUpPE, B TOM YHCIie (U3NYECKUE SBIICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSKEHWE M KalWJULSIPHBIE SIBIICHUSIB MPUPOJE, KPUCTAIBI B mpupone, uznydeHue CoiHua, 3aMmep3aHue BOIJOEMOB,
MOpCKHEe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra; dJEKTPUUYECKHUE SIBJICHHUS B arMocdepe, DJIEKTPUUECTBO KUBBIX OPraHU3MOB;
MarHuTHOE Toje 3eMiH, Apeld MONoCcCOB, POjb MArHUTHOTO TOJS JUIsl JKU3HM Ha 3emile, MOJSPHOE CHSIHHE, MPU ITOM MEPEeBOAMTH
MIPaKTUYECKYIO 3a/1auy B y4eOHYI0, BBICIATh CYLIECTBEHHbIE CBOMCTBA/TIPU3HAKY (PU3UUECKUX SBICHUII;

ONKCHIBATh W3YYCHHBIE CBOMCTBA Tel M (U3NYECKUE SBICHUS, UCTONB3Ys (pU3MUecKHe BEIUYUHBI (TEMIEepaTypa, BHYTPECHHSA
SHEPTHsI, KOJMYECTBO TEIUIOTHI, yAelbHAs TEIIOEMKOCTh BEIIECTBA, Y/eIbHas TEIUIOTA IUIABJICHHUS, YJIeJIbHAs TETUIOTa MapooOpa3oBaHuUs,
yAenbHas TEIUIOTa CTOpaHHsl TOIINBA, KOAX(POUIMEHT MOJE3HOTO IACHCTBHS TEIIOBOM MAIMHBI, OTHOCHTEIbHAs BIAXKHOCTh BO3/yXa,
AIEKTPUICCKUIN 3apsifl, CUJIa TOKA, DIEKTPUIECKOE HaIPsHKEHUE, CONTPOTHRIICHUE MMPOBOJIHIKA, YICIHHOE COMPOTUBIIEHNE BEIIECTBA, padoTa
M MOIIIHOCTh



JIEKTPUUYECKOr0 TOKA); MPH OINUCAHUU IPABUIBHO TPAKTOBAaTh (PU3MUECKUI CMBICI HCHOJIb3YEMBIX BEJIMYMH, 0003HAUCHMSI U E€IUHMILIBI
(GU3NYEeCKUX BEIMYUH, HAXOIUTH (DOPMYIIBI, CBSI3BIBAIONINE TAHHYIO (PU3MUECKYIO BEIMYMHY C APYTUMH BEIMYUHAMHU, CTPOUTH Ipaduku
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3NUECKUE SIBICHUS U MPOILECCHI, UCIIONIb3Ysl OCHOBHBIC TMOJOKEHUS MOJICKYJIIPHO-KHHETHUECKON
TEOPUM CTPOEHHUS BELIECTBA, NMPUHLMUI CYNEPHO3ULUHN IOoJeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH Oma Juis
ydacTka 1enu, 3akoH Jxoymns—JIeHna, 3aKoH COXpaHeHUs SHEPTHH; TIPU 3TOM JaBaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alMCBIBATH €TI0
MaTEMaTHUYECKOE BBIPAXKCHHUE;

OOBSICHATH (PU3MUECKHUE TPOLIECCHl U CBOMCTBA TEJ, B TOM YMCIIE U B KOHTEKCTE CUTYAIlMil IPAaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISIBJIATh NPUYMHHO-CIICACTBEHHBIC CBSI3U, CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYEeCKMX IIAaroB ¢ OMopodl Ha |—2 M3ydeHHBIX CBOICTBa
(bU3NIECKUX SBICHUH, (PU3NIECKUX 3aKOHOB MITH 3aKOHOMEPHOCTEH;

pemaTh pacu€THble3agaunuB2—3 AEHCTBHS, MCIIONb3Ys 3aKOHBIM(GOPMYJIbI, CBSI3bIBAOLINEPU3NUCCKUEBEINYNHBI:HA OCHOBEAHAIN3a
YCIIOBHSI 3a7ayll 3aIllMCBIBATh KPATKOE YCIIOBHE, BBIABIATH HEJOCTATOK JAHHBIX JJIsl PEUICHMS 3a/la4yd, BHIOMpATh 3aKOHBI U (HOPMYIIBL,
HE00XO0AUMBIE AJIs €€ pelLIeHUs], TPOBOAUTh PACYEThl M CPAaBHUBATH MOJYyYEHHOE 3HaYCHHE (PU3NYECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh MpoOJIEMBbI, KOTOPBIE MOXHO PEIIUTH MPHU MOMOIIH (PU3NIECKUX METOJIOB; HCIIOB3YsI OIIMCAHUE UCCIIEOBAHUS,
BBIIEIIATH IIPOBEPSIEMOE IIPEIIONI0KEHNE, OLIEHUBATh IIPABUIILHOCTD MTOPSAIKA IPOBEACHUS HCCIEA0BaHNUs, 1€JIaTh BbIBOBL;

MIPOBOJIUTH ONBITHl N0 HAOIIOACHUIO (U3NYECKUX SBICHUA WM (PU3MYECKHX CBOWCTB TeN (KaWJUISIPHBIC SBJICHUS, 3aBUCHMOCTD
JaBlieHUs] BO3AyXa OT ero o0béMa, TeMmmepaTypbl; CKOPOCTH Ipoliecca OCTbIBAaHWSA/HArpeBaHWs NpU M3JIyYEHUH OT I[BETa
M3JTy4aroleil/IorIonaleld MOBEpXHOCTH; CKOPOCTh MCIApPEHUs BOJbl OT TEMIIEpaTypbl >KUIKOCTH W IUIOIIAAM €€ IOBEPXHOCTH;
NEKTPU3ALMs TN U B3aUMOJEHCTBUE IEKTPUUYECKUX 3apsAA0B; B3aUMOICHCTBHE NIOCTOSTHHBIX MarHUTOB, BU3yaJIN3allis MarHUTHBIX MOJIEH
MIOCTOSIHHBIX MAarHUTOB; JAEMCTBHUSI MarHUTHOTO IOJII Ha HMPOBOJAHMK C TOKOM, CBOMCTBa AJIEKTPOMAarHuTa, CBOMICTBA AJIEKTPOJBHUIaTEIIs
MIOCTOSIHHOTO TOKa): (hOpMYJIMPOBATH MPOBEPSEMBIE MPENOIOKEHHsI, COOMpPATh YCTAHOBKY U3 NMPEAJIOKEHHOTO 000pYy 0BaHMS; ONUCHIBATH
XO/I OIBbITa U (POPMYJIUPOBATH BHIBOJIBI;

BBITIOJHATH NPSAMBIE U3MEPEHMSI TEMIEPATYPbI, OTHOCUTENIBHON BIIQXKHOCTH BO3/yXa, CHJIBl TOKA, HANPSKEHUS C MCIOJIb30BAaHUEM
AQHAJIOTOBBIX MPUOOPOB M JAaTUYMKOB (U3NYECKUX BEIMYMH; CpPaBHUBATh pPE3yJbTAaThl M3MEPEHHUH C Y4YETOM 3aJaHHON aOCOIIOTHOM
MIOTPEIIHOCTH;

MIPOBOAUTHh HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (U3NYECKOM BEIMUYMHBI OT JPYrod C HCIOJIb30BAaHUEM IMPSIMBIX H3MEpPEHUI
(3aBUCUMOCTb COIPOTUBJIEHMS] IPOBOJHMKA OT €ro JUIMHBI, IUIOIIAJM IONEPEYHOr0 CEYEHMs] M YJEIbHOI'O CONPOTHBIIEHHS BEILECTBA
MIPOBOJHMKA; CHJIbI TOKA, UAYIIETO Yepe3 MPOBOJIHUK, OT HANPSKEHHs Ha TPOBOJAHMKE; UCCIIEA0BaHNE MOCIEA0BATEIHHOIO U AapauIeTbHOTO
COEIMHEHUIl MPOBOJHUKOB): TUIAHUPOBATh UCCIIEOBAaHUE, COOMPATh YCTAHOBKY M BBINOJIHATh U3MEPEHUS, CIEAYS NMPEATIOKECHHOMY IUIaHy,
(buKcUpOBaTh pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJIE TaOIHII U TpaUKOB, JAeaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIEIOBAHNUS;

MIPOBOJIUTH KOCBEHHbIE M3MepeHHs (U3NYECKUX BEeIUUYHH (yAeTbHas TeIJIOEMKOCTh BEIECTBA, COMPOTHUBIICHHE MMPOBOAHUKA, paboTa
U MOIIHOCTh 3JEKTPUYECKOTO TOKA): IUIAHUPOBATh H3MEPEHMs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CleAys MpeyIoKeHHON
WHCTPYKLIHHU, U BBIYUCIIATh 3HAYEHUE BETUYHHBI;

coOiroaaTh NMpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYI0BaHHEM;



XapaKTEPU30BaTh MPUHITUIIBI ICHCTBUS U3YUECHHBIX TPUOOPOB M TEXHUUYECKHUX YCTPONCTB C OTIOPOH HA MX OMHUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHUS  JIOMOB, THUIPDOMETp, TMapoBas TypOWHA, aMmIepMeTp, BOJbTMETP, CUETUHUK AJIEKTPUYECKOM  DIHEpPruu,
AJIEKTPOOCBETUTEIIbHBIE IPUOOPHI, HArPEBATEIbHBIE JICKTPOIIPUOOPHI (MPUMEPHI), DIICKTPUUECKHUE MPEIOXPAHUTEIIH; JICKTPOMArHuT,
JNEKTPOABUTATENh MOCTOSHHOTOTOKA), UCTIOIB3Ys 3HAHUS OCBOMCTBAX (DM3MUECKUX SIBJICHUN U HEOOXOAMMbIE (PU3NIECKUE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIC TEXHUYECKHE YCTPOUCTBA M H3MEPUTEIIBHBIC MPUOOPHI 110 CXeMaM M CXEMAaTHYHBIM PUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATE]Ib BHYTPEHHETO CrOPAHMUsI, SJIEKTPOCKOI, PEOCTaT); COCTABISATH CXEMBbI
AJICKTPUYECKHUX IIENIEH C MOCIeA0BATeIbHBIM U MapaJUICIbHBIM COSTMHEHUEM 3JIEMEHTOB, pa3jinyas YCIOBHbIC 0003HAUYCHHSI SJIEMEHTOB
ANEKTPUUECKUX

LeTeH;

MIPUBOJIUTH TIPUMEPHI/HAXOUTh HHPOPMAIIHIO O IPUMEPaX MPAKTUIECKOTO UCIIOJIb30BaHUS (DU3HMUSCKUX 3HAHUH B IIOBCEIHEBHOU
KU3HU 1711 o0ecrieueHrs 0e30MacHOCTH MPH O0paIeHUH CIPUOOPAMH U TEXHUYECKUMU YCTPOUCTBAMU, COXPAHEHUS 37I0POBbS U
COOJTFOICHHSI HOPM JKOJIOTHYECKOTO TOBEJICHUS B OKPYKAOIIEH Cpe/e;

OCYIIECTBIATH MOUCK UH(OpMaLUU HU3HUECKOTO coaepKaHus B ceTd VIHTEepHET, Ha OCHOBE UMEIOIIUXCSI 3HAHUM U TyTEM CPaBHEHHUSI
JIOTIOJTHATEIHHBIX HCTOYHUKOB BBIACIIATH HHPOPMAITUIO, KOTOPAs SIBISICTCS TPOTUBOPEUYUBOM HITU MOXKET OBITH HEJOCTOBEPHOM;

WCIOJIb30BaTh MPHU BBHIMOJIHEHUHM YYEOHBIX 3aJlaHUN HAay4YHO-TIOMYJISIPHYIO JIUTEPATypy (PHU3NYECKOro COJCpKaHUS, CHpPaBOUYHbBIE
MaTepHaibl, pecypchl ceT MHTEepHET; BiIaneTs NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTAa, NMPeoOpa3oBaHus MHPOPMAIMHA U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC IMHCHbMEHHBIE W KpaTKUE YCTHBIE COOOIICHHs, 0000mas WHQOpMANUI0O W3 HECKOJIbKMX HMCTOYHUKOB
(U3MYECKOTO COJepKaHUS, B TOM YHCIE MyOIMYHO MPEACTABIATh Pe3yIbTaThl MPOSKTHOW MM UCCIIEeI0BATENIbCKON ASSITENFHOCTH; IPH 3TOM
TPaMOTHO MCIOJI30BaTh U3YUYEHHBIN MOHATUWHBIN anmapar Kypca (GU3uKH, COMPOBOXKIATH BBICTYIUICHUE MTPE3CHTAINECH;

TIPH BBITIOJIHEHUH Y4eOHBIX TPOEKTOB U HCCIEA0BaHUN (DU3NYECKUX MPOIIECCOB PACHIPENEISITh 00sI3aHHOCTH B TPYTIE B COOTBETCTBUU
C TIOCTABJICHHBIMHU 33/1a4aMH, CJIICIUThH 3a BHITIOJHEHUEM IIJIaHa JACHCTBUN U KOPPEKTUPOBATH €T0, aJIEKBATHO OLICHUBATh COOCTBEHHBIN BKJIA/I
B JICSTENILHOCTD TPYIIIBI; BRICTPAUBAaTh KOMMYHHKATHBHOE B3aMMO/ICIICTBHE, TPOSBIISA TOTOBHOCTh pa3peniaTb KOH(IUKTHI.

9 kaacc
[IpenMeTHBIE pe3ynbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPAXKaTh CHOPMHUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUM:

WCIIOIb30BaTh TMOHSATHSA: CHUCTEMa OTCU€Ta, MaTepuajbHas TOuYKa, TPACKTOPHS, OTHOCUTEIHHOCTh MEXAHWYECKOTO JBMIKEHUS,
nepopmarust  (ympyrasi, IUtacTUdeckas), TpeHHE, LEHTPOCTPEMHTEIhHOE YCKOpPEHHE, HEBECOMOCTh W TMEPerpy3Kd; IEHTP TKECTH,
a0COJIIOTHO TBEPJIOE TEIIO, IICHTP TSHKECTU TBEPIOTO TElla, PABHOBECHE;, MEXaHNYECKHE KOJICOaHMs U BOJTHBI, 3BYK, HH(PA3BYK U yIBTPA3BYK;
ANIEKTPOMArHUTHBIE BOJHBI, IIKAJIA SJIEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JAITBHO30PKOCTh, CIIEKTPBI UCITyCKAHUS U TIOTJIONICHHUS,
anbda-, 6eTa- 1 raMMa-u3Ty4eHUs], U30TOIIbI, sIEPHAsI SHEPTreTHKA;

pasnuyath SBICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE, PABHOYCKOPEHHOE MPSMOJIUHEHHOe ABMKECHUE,
CBOOOTHOE TAZICHUE TEJ, PABHOMEPHOE JIBM)KCHHUE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE TEJl, PEAKTUBHOE JBIKEHUE, KOJIEOATEIbHOE JIBIKCHHE
(3aTyxaroliye U BBIHYXKJCHHBIE KOJeOaHMs), PE30HAHC, BOJHOBOE [BIDKEHHE, OTPaXEHUE 3BYKa, MPSMOJHMHEWHOE paclpOCTpaHEHUE,
OTpa)XK€HHE W MPETIOMIICHHE CBETA, TIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEJIOTO CBETa B CIEKTP M CIOKEHHUE CIEKTPaTbHBIX
LIBETOB, TUCIIEPCHUS CBETA, ECTECTBEHHAs PAAMOAKTUBHOCTh, BO3BHUKHOBEHHUE JIMHENYATOTrO CIIEKTPA U3IIYyUYEHUs1) IO ONMCAHUIO UX



XapaKTepHBIX CBOIMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX AAHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh IPOSBICHUE U3YUYEHHBIX (DU3NUECKUX SBJICHUN B OKpPY’KAIOLIEeM MHpE (B TOM 4Hcie (GU3NUECKUE SIBICHUS B MPUPOJIE:
IIPUIIMBBI U OTJIMBBI, IBMKeHUE M1aHeT CONHEYHOM CUCTEMBI, peaKTUBHOE JIBUYKEHHE KHUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB KHUBOTHBIMH,
3eMJIETPSACEHNE, CENCMUYECKUE BOJHBI, I[yHaMH, 3XO, I[BE€Ta TE€J, ONTHUYECKUE SIBICHUS B IPHUPOJE, OMOJIIOrMUECKOE NEHCTBUE BHUJIMMOTIO,
yJIbTPa(HUOIETOBOTO M PEHTT€HOBCKOI'O M3JIy4YEHUH; €CTECTBEHHbIN pajlOakTUBHbBIN ()OH, KOCMUYECKHE JTy4H, PaJlOAKTUBHOE U3JIy4YeHHUE
IIPUPOAHBIX MUHEPAJIOB; ACHCTBHE PAaJUOAKTUBHBIX U3JIy4EHHUH Ha OpraHM3M YEJIOBEKa), IPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a7ady B
y4eOHY!0, BBLACIATh CYIIECTBEHHbIE CBOWCTBA/IPU3HAKU (PU3NYECKUX SIBIICHHIA;

OIMCHIBATh U3yUYCHHBIE CBOMCTBA TeJ U (PU3NYECKHE SBICHUS, UCTIONbB3YS (PU3UUECKUEBEINYNHBI (CPEAHSSIM MTHOBEHHAsI CKOPOCTh
TeJa IpyU HEpaBHOMEPHOM JIBH)KEHUH, YCKOPEHHUE, TTEpEMEIIeHUE, ITyTh, YIIIOBask CKOPOCTb, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJa TSKECTH,
yCKOp€eHHe CBOOOIHOIO Na/IEHUs, BEC TeJa, UMITYJIbC TeJa, UMITYJIbC CUJIbI, MEXaHUYECKasi padoTa U MOIIHOCTh, IOTEHIAJIbHAS YHEPT S
TeJa, MOAHATOrO HaJl MOBEPXHOCTHIO 3eMJIH, HOTEHIIMATIbHAS SHEPI U CKATON NPY>KUHBI, KHHETUYECKAask YHEPIUs, MOJIHAs MeXaHHYeCKas
SHEPTHsl, IEPUOJ U YacToTa KOJIeOaHu, JIIMHA BOJIHBI, TPOMKOCTB 3BYyKa U BHICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIIOMIICHUS CPEIbl);
IIPY ONMCAHUM PABUIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCIIOIb3YyEMbIX BEJIMYMH, 0003HAYECHUS U €JMHULIBI (PU3NYECKUX BEIMYMH,
HAXOJAUTH (POPMYJIBI, CBSA3BIBAIOIINE TaHHYIO (DU3NYECKYIO BEIMYMHY C APYTUMH BEITMUYNHAMH, CTPOUTH TPAPHUKH U3YYEHHBIX 3aBHCUMOCTEH
(U3NYECKUX BEIUYUH;

XapaKkTepu30BaTh CBOICTBa Tell, (PU3MUECKHE SIBICHMUSI M IPOLECCHI, MCIOJIb3Yys 3aKOH COXPAHEHHUS HEPIUH, 3aKOH BCEMHPHOIO
TATOTEHMS], IPUHLUI CYNEPHO3UIMN CHJI, IPUHIUI OTHOCUTENbHOCTH [ anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI
OTPaXEHUS U MPEIOMIICHUS CBETa, 3aKOHBbl COXPAHEHHUS 3apsA0BOIOM MAaCCOBOIOYHMCENl HPH SJIEPHBIX pEaKUUsX; MpU ATOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKECHUE;

OO0BACHATH (PU3MUECKHE TPOLECCHl U CBOMCTBA TEJI, B TOM UUCJIE U B KOHTEKCTE CUTyallUi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJIATh MPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHWE M3 2—3 JIOTMYECKMX IIAroB C OMOpod Ha 2-3 H3y4eHHBIX CBOICTBa
(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemars pacuéTHble 3a1a4n (onmparoruecs Ha CUCTEMY u3 2—
3 ypaBHEHHUI), UCTIONbB3Ysl 3aKOHBI M (POPMYJIBL, CBA3bIBAIONINE (PU3NYECKUE BEIIMUMHBL: HA OCHOBE aHaJIM3a yCIIOBUS 3aJjaul 3alliChIBaTh
KpaTKO€ YCJIOBHUE, BBISBIIATH HEOCTAIOINE WM U30BITOYHbIE JaHHbIE, BRIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOAMMBIE /ISl PELICHN,
IIPOBOAUTH PacU€Thl U OLIEHUBATH PEATMCTUYHOCTD IMOTYYEHHOTIO 3HaUeHUs (PU3NUECKON BEIHUNHBI,

pacrio3HaBaTh MPOOJEMBbl, KOTOPbIE MOXHO PELIMTh MPHU MOMOIIM (PU3UYECKUX METOJIOB; HCIHOJB3Ysl OMHMCAHUE HCCIIEOBAaHUS,
BBIIETISITE  NPOBEPAEMOE  TPEANOIOKEHHE, OIEHUBAaTh MPAaBUIBHOCTh TMOpsIKAa MPOBEIEHUS HCCIEAOBaHUS, JielaTh BBIBOJIBI,
MHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOAEHU U OIBITOB,;

MIPOBOAUTH ONBITHI MOHAOMIONEHUIO (U3MUECKUX SIBICHUW WM (U3MYECKHX CBOMCTB Ten (M3ydeHHe BTOoporo3akoHa HproToHa,
3aKOHA COXpaHEHHUs SHEPIUHu; 3aBUCUMOCTh MepHoja KojeOaHWM NPYKHMHHOTO MasTHHUKA OT Macchl rpy3a U KECTKOCTU MPYXHUHBI U
HE3aBUCHMOCTb OT aMIUIUTY/ bl MAJIBIX KOJIEOAHUH; IPAMOIMHENHOE PACIPOCTPAHEHUE CBETA, pa3JIokKeHUe O€I0ro CBeTa B CIEKTP; U3yUCHHE
CBOWCTB M300pa)k€HHs B IJIOCKOM 3€pKaje U CBOICTB H300pa’keHHs IMpeaMera B coOuparolled JuH3e; HaOJI0JIeHHE CIUIOLIHBIX U
JMHENYaThIX CIIEKTPOB U3JIYUYEHHUS): CAMOCTOATEILHO COOMpPATh YCTAaHOBKY U3 M30BITOYHOrO Habopa 000py10BaHUS; ONMUCKHIBATH X0 OMbITa
U ero pe3yJbTaThl, (POPMYIHPOBATH BBIBOLI;



MIPOBOAUTH MPU HEOOXOAUMOCTH CEPHUIO IPSIMBIX U3MEPEHUH, ONpEesisis CpeiHee 3HaYeHIEe U3MepIeMOil BeIMYMHBI (POKyCcHOE
paccTosiHue COOMparoIeil JTMH3BI); 000CHOBEIBAThH BHIOOP CrI0c00a N3MEPEHUS/M3MEPUTEILHOTO MPUOOPA;

MIPOBOANUTH HUCCIIEJOBAHUE 3aBUCUMOCTEH (M3MYECKUX BEJIMYMH C HCIOJIB30BAHHUEM IPSMBIX H3MEPEHUN (3aBUCUMOCTH IyTH OT
BPEMEHH TPU PABHOYCKOPEHHOM JIBM)KCHUU 0€3 HAYallbHOW CKOPOCTH; MEpHoja KOJIeOaHUN MAaTeMaTUYECKOTO MAasTHUKA OT JITMHBI HUTH;
3aBUCHMOCTH yIJla OTpPaK€HUS CBeTa OT YIVIa MaJeHus W yria NOpeJoMJIeHUs OT YIUVla MaJeHus): IUIaHUPOBaTh HCCIeI0BaHuE,
CaMOCTOSITENIbHO COOUPATh YCTAaHOBKY, (PUKCHUPOBATH PE3YJbTAThI TOJTYYCHHOW 3aBUCUMOCTH (DU3MYECKMX BEIUYMH BBUACTAONHII H
rpaduKoB, JeNaTh BIBOBI [0 PE3yJIbTaTaM UCCIICOBAHMUS,

MIPOBOJNTH KOCBEHHBIC M3MEPEHUST PU3NUYCCKUX BETUYHH (CPEIHSSI CKOPOCTh U YCKOPCHHE TeJla IPH PaBHOYCKOPEHHOM JIBH)KEHUH,
YCKOpPEHHUE CBOOOAHOTO MaJIeHusl, KECTKOCT NMPY>KUHBI, KOODPUIIMEHT TPEHHs CKOJIbKEHUS, MEXaHU4YecKasi paboTa U MOIIIHOCTh, 4aCTOTa U
nepuoj] KojJeOaHWid MaTeMaTUYecKOoro W TPYKHHHOTO MAasTHHKOB, ONTHYECKAas CHJIAa COOMPAIOMICH JIMH3BI, PaJUOAKTUBHBIN (DOH):
IUIAHUPOBATh U3MEPEHHs; COOMpaTh AKCIEPUMEHTATbHYIO YCTAHOBKY W BBINOJNHATH WM3MEpPEHUS, CIEAysl MPEIIOKEHHOW HHCTPYKIIHH;
BBIYHCIISATH 3HAYCHHUE BEJTMYMHBI M aHATM3UPOBATH MOJTYYSHHBIC PE3YIbTaThl C YYETOM 3aJaHHON TIOTPEITHOCTH U3MEPECHHIA,

coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1a00paTOPHBIM 000PYI0BAHHEM;

pa3nuYaTh OCHOBHBIC MPU3HAKH W3YYCHHBIX (DH3MUECKUX MOJICIICH: MaTepruaabHas TOYKa, a0COIOTHO TBEPIOE TEIIO, TOUCUHBIN
WCTOYHUK CBETA, JTy4, TOHKAs TUH3a, MJIaHEeTapHasi MOJIeIb aTOMa, HyKJIOHHAsl MOJIeIb ATOMHOTO f/pa;

XapaKTepU30BaTh MPUHITUIBI JEHCTBHUS HU3yUYECHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOWCTB C OMOPOH HA WX ONHUCAHUS (B TOM YHCIIC:
CHUJIOMETP, NATYUKHU MOJIOKEHHUS, PACCTOSHUSA M YCKOPEHHS, paKeTa, 3XOJOT, OYKH, MEPHUCKOM, (oTroamnmapaT, ONTUYECKUE CBETOBOJIBI,
CHEKTPOCKOII, JTO03UMETp, Kamepa BuibcoHa), MCMONB3ys 3HAHUA O CBOMCTBaX (U3MYECKUX SBICHUA M HeoOXoaumble (puznueckue
3aKOHOMEPHOCTH;

HCIIOJIb30BATh CXEMBI M CXEMATHYHBIC PUCYHKH U3yUEHHBIX TEXHUYCCKUX YCTPOMCTB, H3MEPUTEIBHBIX MPUOOPOB U TEXHOIOTHUECKUX
MPOLIECCOB TMPHU PEUICHHH Y4YeOHO-MPAKTUYECKUX 3a]a4; ONTHYECKHE CXEeMbl i MOCTPOCHUS H300paKEHW B IJIOCKOM 3epKaje H
coOuparoiei JTUH3E;

MIPUBOJIUTH MPUMEPHI/HAXOUTh HHPOPMAIIHIO O TPUMEpaxX MPaKTUIECKOTO UCMONB30BaHUs (PU3MUECKUX 3HAHUI B MOBCEHEBHOU
KU3HU 11 00ecTieueHrs OE30IMaCHOCTH MPHU OOPAEHUH CIIPUOOPAMH U TEXHUYSCKUMHU YCTPOHCTBAMU, COXPAHEHUS 37I0POBBS
COOJTIOICHHSI HOPM 9KOJIOTMYECKOTO MOBEJICHHUS B OKpPYKaIOIIEH Cpee;

OCYIIECTBIIATH OUCK HH(DOpMauK (PU3HIECKOTO COJepKaHus B ceTh IHTEpHET, CaMOCTOSITeTLHO (POPMYITHPYs TTIOMCKOBEIH 3ampoc,
HAXOJUTh IMyTH OMPEIEICHUS JOCTOBEPHOCTH MOTYYCHHON HH(POPMAIIUN HA OCHOBE UMEIOIINXCS 3HAHUN U JIONOTHUTENBHBIX UCTOYHUKOB;

WCIIOJIb30BaTh TPHU BBHIMIOJHCHUH YYEOHBIX 3aJaHWN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3NYECKOrO COJCpIKAHUS, CHpPaBOYHBIC
MaTepuanbl, pecypchl ceT MHTepHeT; BiIaneTs mpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus MHPOpPMAIMKA U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE MH(OpPMAIMKM U3 HECKOJBKUX HCTOYHUKOB (DU3HMUECKOTO
COJIEpIKaHUs, IyOJIMYHO TIPEJICTABIISITh PE3yJIbTAThl TPOSKTHON HMITH MCCIICIOBATEIIBCKON JACSITEILHOCTH, TIPH 3TOM T'PaMOTHO HCIIOIH30BaTh
M3YYCHHBIN MOHATUUHBIA anmapar M3ydaeMoro pasiena (U3MKM M COMPOBOXKIATh BBICTYIUICEHHWE Mpe3eHTalueld ¢ y4€ToM OCOOEHHOCTEH
ayJTMTOPUU CBEPCTHUKOB.



10 kiace

[IpenmerHbie pe3ynbTaThl HA 6230BOM YPOBHE JIOJKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Yy 00YUAIOMIUXCS YMEHU:

- MIPOBOAMTDH UCCIIEIOBAHUE 3aBUCUMOCTEN (PM3HUECKUX BEJIMYMH C UCIIOJIb30BAHUEM IPSIMbIX H3MEPEHUM (3aBUCHMOCTD ITyTH OT
BPEMEHH MPU PAaBHOYCKOPECHHOM JBWKCHHUU 0€3 HadaIbHOW CKOPOCTH; IIEpro/ia KoieOaHU MaTeMaTHIeCKOro MassTHUKA OT JTMHBI HUTH, yTiia
OTpakKeHHUS CBETA OT yrJja MaJeHus, yria IpeJoMIICHHS OT yIJia MajeHusl CBETOBOIO JIyya): CAMOCTOSITENIbHO COOUpATh YCTAaHOBKY,
(buKCUpOBaTh Pe3yIbTATHI MOJYUYCHHOHN 3aBUCUMOCTH (PM3UUECKUX BEITMUYUH B BUJIE TAOIHIl U TPAPUKOB, A€7aTh BEIBOABI 110 pe3yIbTaTaM
uccienoBaHus (Mpy HATMYUKU BO3MOKHOCTH HIIM MPOBOJIUTH BUPTYalIbHbIE JIAOOpaTOpHBIE PadOThI);

- MIPOBOJNTH KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIIMIUH (CPEIIHSS CKOPOCTh M YCKOPEHUE TeJia IPH PAaBHOYCKOPEHHOM
JBUKEHHUH, YCKOPEHUE CBOOOTHOTO MaIEHUs, )KECTKOCTh MPYKUHBI, KOA(D(OUIIMEHT TPEHHUS CKOJIBbKEHHI, MEXaHHueckas paboTa U MOIIIHOCTb,
9acTOTa M MEPHO/ KOJICOaHNH MaTeMaTHYECKOTO U MPYKUHHOTO MAasiTHUKOB, (DOKYCHOE PACCTOSTHUE COOMPAIOIIEH JTMH3BI, paJOaKTHBHBIHI
¢GoH): MIaHUPOBATH U3MEPEHUST; COOUPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, CIIEysl MPEAJIOKEHHON HHCTPYKIIMH; BBIYUCIIATH 3HAYCHHE
BCJIMYMHBI U aHAJIU3UPOBATDH IMOJTYUYCHHBIC PE3YJIbTATHI C YUCTOM 3aﬂaHHOﬁ IOrpCHOCTU I/I3M€p€HI/II\/JI (HpI/I HaJIMYUU BO3MOKHOCTHU NN
MIPOBOJNTH BUPTYyallbHBIE JTa00paTOpHbIE pabOThI);

- COOTFOIaTh MpaBUIa OE30IMACHOTO TPY/Aa IPH padboTe ¢ 1ab0paTOPHBIM 000pYT0OBaHUEM (ITPH HATUYUHA BO3MOKHOCTH HITH
MIPOBOUTH BUPTYyallbHBIE JJa00paTOpHbIE pabOThI);

- pa3nu4aTh OCHOBHBIC MPU3HAKHA W3YYCHHBIX (DU3MUECKUX MOJICNICH: MaTepruaabHas TOYKa, a0COIOTHO TBEPAOE TEIIO,
IUIaHeTapHas MOJIEeNlb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO SIIpa;

- XapaKTepU30BaTh MPUHIUIIBI JEHCTBHS U3yUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB € OMOPON Ha MX ONMUCaHUs (B TOM
YHClie CIIUIOMETP, JaTYMKHU TOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKeThI, 9X0JI0T, OYKH, IIEPUCKOT, (poToamnmapar, BOJTOKOHHAS ONTHKA,
CHEKTPOCKOII, J03UMETP, Kamepa BuiibcoHa), uCroib3ys 3HaHUS O CBOMCTBAX (M3UUECKUX SIBJICHUN U HEOOX0AUMbIe (PU3UUECKUE
3aKOHOMEPHOCTH;

- HCIOJIb30BaTh CXEMbI U CXEMaTUUHbIE PUCYHKH U3YYEHHBIX TEXHUUECKUX YCTPONCTB, U3MEPUTEIBHBIX TPUOOPOB U
TEXHOJIOTUYECKHUX MPOIECCOB MPH PEHICHUH yYeOHO-MIPAKTUYECKUX 33]]a4; ONTHUYECKHE CXEMBI JIJIsl TOCTPOSHUS N300paKeHHI B IMIIOCKOM
3epKajie 1 coOuparoueil TnH3e;

- MPUBOJIUTH MPUMEPHI IPAKTUUECKOTO MCTOIB30BaHUS (PU3NIECKUX 3HAHUN B TTIOBCETHEBHOM JKU3HH ISl 00€CTICUeHHS
0€30MacHOCTH MpU 0OpaIleHuH ¢ TPUOOpPaMu U TEXHUYECKUMH YCTPONCTBAMHU, COXpAaHEHUS 3/I0POBBS U COOJIOIEHUSI HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKpY KarolIeil cpene;

- OCYIIECTBIIATH MOUCK UH(OpMaLINK (PU3HUECKOT0 coaepkaHus B ceTh IHTepHeT, caMOCTOSITeNbHO (POPMYITUPYSI TOUCKOBBII
3ampoc; HaXOUTh MMYTH OIPeIeTICHHs IOCTOBEPHOCTH MOMyUYeHHON HH(OpMAIIMK HAa OCHOBE UMEIOIINXCS 3HAHUH U3 Kypca PU3UKU U
JOIIOJIHUTCIIBHBIX UCTOYHHUKOB,

- MCIOJIb30BaTh MIPU BHITIOTHEHUH YUEOHBIX 3aJJaHUI HAYIHO-TIOMYJISIPHYIO IUTEPATYPY PUZNIECKOTO COACPIKAHMUSI, CITPABOYHBIC
MaTepuabl, pecypcebl cetu IHTepHeT; BiIaieTh NpueMaMy KOHCIIEKTUPOBAaHUS TEKCTA, MpeoOpa3oBaHust HHPOPMAIK U3 OJHON 3HaKOBOM
CUCTEMBI B IPYTYIO;



- C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIEHHs, 000011ast HHPOPMALIHUIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO
MCIOJIb30BATh U3yUYCHHBIM MOHATUIHBIN anmapaT Kypca (U3MKH, COPOBOXKAATH BBICTYIUICHUE MPE3EHTALMEH COOCTBEHHOTO COOOIIECHMS,
YUUTBIBass 0COOEHHOCTH ayIUTOPUH CBEPCTHUKOB,

- IIPU BBIMOJIHEHUH UCCIIEAOBAHUH (PU3MYECKHX MPOLIECCOB CAMOCTOSTENILHO TUIAHUPOBATh COBMECTHYIO JESTEILHOCTD B TPYTIIIE,
CJIEIUTH 32 BBIIIOJHEHHUEM IIaHA JEMCTBUIN U KOPPEKTUPOBATH €r0, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ] B I€TEILHOCTb IPYIIIIbI;
BBICTPaMBaTh KOMMYHHUKaTUBHOE B3aMMOICHCTBUE, YUUTHIBASI MHEHUE OKPYIKAIOIIHX.

IToaxoab! K OLIEHMBAHUIO IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHus!

ITpu onleHMBaHUM MIIAHUPYEMBIX pe3ynbTaToB 00ydeHus ¢uzuke ydammxcs ¢ HOJIA Heo0X01uMO yUUThIBATh TaKU€ UHIUBUAYAJIbHBIE
0COOCHHOCTH WX Pa3BUTHA, KaK: YPOBEHb PA3BUTHS MOTOPHUKH PYK, YPOBEHb BIAJEHHS YCTHOH AKCIPECCHBHON pEUbl0, YPOBEHb Pa3BUTHS
paboTOCIIOCOOHOCTH Ha YpOKEe (MCTOIIAeMOCTh LEHTPaJIbHOW HEpPBHOM cucTeMsbl). Mcxons M3 3TOro, yd4uTeslb HUCHOIB3YET Ul YYalIUXCs
WHIMBUYalIbHbIE (POPMBI KOHTPOJSI pe3ysbTaToB oOyueHust ¢usuke. [Ipym CHIKEHHOH paboTOCOCOOHOCTH, BBIPAKEHHBIX HAPYIICHUSX
MOTOPUKHU PYK BO3MOXKHO YBEIMUYEHHE BpeMsl JJISl BBINOJIHEHUS KOHTPOJIBHBIX U CAMOCTOATENbHBIX paboT. KOHTposbHbBIE, cCaMOCTOSTENbHbIE U
[paKTU4YeCcKre padoThl MpPU HEOOXOJUMOCTH MOTYT MpeJlararbCsi C HCIOJIb30BAHUEM D3JIEKTPOHHBIX CHCTEM TECTUPOBAHUS, HHOIO
IIPOrpaMMHOr0 oOecreueHust, 00ecIeYMBAOIIETr0 MEPCOHU(PULIIMPOBAHHbIN yueT yueOHbIX JOCTHXKEHUN oOydarommxcs. TeKyuuil KOHTpoJb B
(bopme yCTHOTO ompoca Mpy HU3KOM KadeCTBE YCTHOW IKCIIPECCUBHOM PeUH YHaIIHXCsl HEOOXOIMMO 3aMEHATh TUCHbMEHHBIMU (POpPMaMHU.

CrnenuajbHble YCJI0BUS peajn3aluu I CUUILTHHBI

1. HeoOxoaumo mpenycMOTpEeTh HATUYHE MEPCOHAIBHBIX KOMITBIOTEPOB, TEXHUYECKUX MPUCTIOCOOTIEHUH (CrieruanbHas KiiaBuaTypa,
Pa3IMYHOTO BUJIa KOHTAKTOPHI, 3aMEHSIONINE MBIIIIb, IKOUCTHKH, TPEKOOJIbI, CECHCOPHBIE TIIAHIIIETHI ).

2. JlomxHbI OBITH CO3/aHBbI YCIOBHS JUIsl ()YHKIIMOHUPOBAHUS COBPEMEHHON HH(POPMAIIMOHHO-00pa30BaTeIbHOM cpeabl Mo (u3mKe,
BKJTIOYAIOIIEH DJIEKTPOHHBIE WH(POPMAIIMOHHBIE PECYpPCHI, SJEKTPOHHBIE O00pa30BaTENIbHBIE PECYPCHhl, COBOKYMHOCTh HMH(POPMAIIMOHHBIX
TEXHOJIOTUH, TENEKOMMYHUKAIIMOHHBIX TEXHOJIOTUH, COOTBETCTBYIOIIUX TEXHUYECKUX CPEICTB U TEXHOJOTHH (B TOM uwucie duemnr-
TpeHaxepoB, HHCTpyMeHTOB Wiki, M(ppOBBIX BHIEO0 MAaTEPUATIOB U JIp.), 00ECIEUMBAIOIINX JOCTIKEHHE KakbIM oOyuatomumces ¢ HOJIA
MaKCHMaJIbHO BO3MOXKHBIX JIJISl HETO PE3YJIbTaTOB O0yUEHHUSI.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBO YacoB DJIeKTPOHHBbIE
Ne HaunmeHnoBaHMe pa3/ie/ioB U TeM K I (uudposrbie)
n/n NMPOrpamMmbl Bcero O; TPOJIBHEIC %aKTquCK"e o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeb
Paznea 1. ®usuka u €€ poJib B NO3HAHUM OKPYKAKOIIEro MUPa
bu6mmoreka [IOK
1.1 PusmKa - Hayka o mpupose 2 0 0 https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 OUBHICCKHE BOTHHHET 2 0 1 https://m.edso00.ru/7f416194
. bu6mmoreka [IOK
1.3 EcTecTBEHHOHAYYHBINH METOJ ITO3HAHMS 2 0 1 https://m.edsoo.ru/7f416194
Hroro no paszaeny 6
Pa3znea 2. [lepBoHayaibHbIE CBeIeHNsI 0 CTPOEHUM BellecTBA
_ 1 0 1 bu6anoreka LIOK
2.1 Crpoerue semecTsa https://m.edso0.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 2 0 0 bubnmnoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2.3 ATrperatHble COCTOSIHUS BEIIECTBA 2 0 0 https://m.edsoo.ru/7f416194
Hroro 1o pazaeny S
Pa3nea 3. /IBu:keHHe M B3aUMOIeiicCTBHE TeJ
bu6mmoreka [JOK
31 MexaHHIECKOE ABIKEHHE 4 0 0 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.2 Muepups, macca, nioTHoCcTs 6 . 2 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
3.3 Cuna. Bugst cun 12 1 2 https://m.edsoo.ru/7f416194
Hroro no paszaeny 22
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Pa3nen 4. JlaBjieHue TBEPALIX TeJl, JKHJIKOCTEH M ra3oB

41 [asnenue. Ilepenaya napneHus TBEpAbBIMU 2 0 bu6muoreka [IOK
' TEJIAMHU, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubnunoreka LIOK
4.2 Aasnenne xKuaKocTy 4 0 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 ATmochepHoe faBnenne 6 0 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HA MOTPYyKEHHOE 8 2 bu6muoreka [IOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 20
Pa3znea 5. Pabora u MomHOCTh. JHEprust
bu6mmoreka [IOK
2 0
51 Paboa i momsoCT® https://m.edsoo.ru/7f416194
bubmuorexa [JOK
5.2 Hpoctere Mexanm3MbI 6 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.3 Mexamuteckas sHeprus 4 0 https://m.edsoo.ru/7f416194
Wroro no pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 15
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8 KUIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undpossbie)
Ne ni/m DpOrpAMMET Beero KoﬁnTponbnme HpﬁaRaneckne 06PA30BATETBLHBIE
padoTsI padoTsI
pecypchbl
Paszngea 1. TenioBble sIBJIEHUS
1.1 CTpoeHuE U CBOWCTBA BEIIECTBA 5 0 0 ﬁg&ﬂ;ﬁfg 32:)(])_[8/1% 1181ce
Bbubnuoreka I1IOK
1.2 Ternosere mponeccer 23 2 4 https://m.edSO(])_.[ru/7f4181ce
Hroro no pasaeiy 28
Paszngea 2. DiaeKTpuuecKHe M MATHUTHBIE SIBJICHHUS
21 DneKkTpruyeckue 3apsiibl. 3apsyKEHHBIE Tella U 7 0 0 bubnuorexa [JOK
) HUX B3aUMOJEICTBHE https://m.edsoo.ru/7f4181ce
2.2 [TOCTOSTHHBIH AJIEKTPHYECKHIA TOK 20 1 S) Egggﬁ;ﬁéﬁ)gﬁ% f4181ce
bu6mmoreka [IOK
2.3 MarHuTHEIS BICHRA 4 0 0 https://m.edsoo.ru/7f4181ce
2.4 DIIEKTPOMArHUTHAS WHILYKIU 6 1 1 Egg SH/I;I;TS éﬁ)gr?ﬁf 1181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 3 14.5
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9-10 KVIIACCBI

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undpossbie)
Ne ni/m DpOrpAMMET Beero KoﬁnTponbnme HpﬁaRaneckne 06PA30BATETBLHBIE
padoTsI padoTsI pecypeb
Paznen 1. Mexannuyeckue siBJIeHUSA
11 MexaHnueckoe IBMKEHHUE U CITOCOOBI €0 12 1 1 bubmuorexa [JOK
' OnMCaHUs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 Bsaumonelictaue Ten 18 ! 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKoHbI COXpaHCHHA 10 1 2 https://m.edsoo.ru/7f41a4a6
Hroro no pasaeiy 40
Paznen 2. Mexann4yeckue Kojged0aHusi M1 BOJTHbI
_ 7 0 2 bubmuorexa [JOK
21 Mexanmeckne konedanus https://m.edsoo.ru/7f41a4a6
bubanoreka LIOK
2.2 Mexanuteckue BoJHbL 3ByK 8 ! ! https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaeny 15
Pa3nes 3. DiieKTpOMarHuTHOE TOJI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNeKTPOMarHuTHOE TOJIe U 5 0 2 bubnuorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 5
Paznen 4. CBeToBbIE SIBJIEHHSI
but6mmorekxa [IOK
-
4.1 3aKOHBI PacpPOCTPAHEHHUS CBETA 0 2 https://m.edsoo.ru/7f41ada6
but6mmorexa [IOK
4.2 JlmH3B1 1 OITHYCCKHE NPHOOPE! 6 0 3 https://m.edsoo.ru/7f41a4a6
4.3 PaznosxkeHne 6eoro cBera B CIIEKTP 5 1 2 Bubmiorexa LIOK

https://m.edsoo.ru/7f41a4a6
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Hroro 1o pazaeny 18
Pa3nen 5. KBaHTOBbIE IBJI€HHS
bubnunorexa LIOK
51 Hcnyckanue 1 OTJIOIIEHHE CBETa aTOMOM 5 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
5.2 Crpoerne aroOMHOTO A71pa > ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>3 #LAepHEIE peaxiin ! ! https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaeny 17
Pa3nien 6. [loBTOpUTEIbHO-0000111AI01IIHIT MOAYJIb
6.1 [ToBTOpEeHMNe U 006001IIEHUE COACPHKAHU 7 2 bubnuorexa [JOK
] Kypca ¢u3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaeny 7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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